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Dstatic Viscosi 


used TAG instruments with confidence. In Edison's day 


TAG made instruments which still perform satisfactorily. 
Today, TAG research continues its long range policy of 
developing and improving fine instruments to meet the 
demands of progressive industry. In the laboratory as well 
as in every major industry—Food—Steel—Plastics—Chem- 
ical—Rubber— Petroleum—Lumber—Textiles—TAG pro- 


vides the ultimate in precision and dependability. Wherever 





the measurement and control of temperature, pressure and 
timing operations are vital to product quality, Specify TAG 


. with confidence! 


Instruments illustrated are: (1) TAG 
Automatic Recorder; (2) Celectray 
Recording Potentiometer; (3) TAG- 
Heppenstall Moisture Meter for Wood; 
(4) TAG-Heppenstall Moisture Meter 
for Grain; (5) TAG Automatic Re- 
corder-Controller; (6) TAG A.S.T.M. 
Closed Tester; (7) Celectray Indicating 
Potentiometer. 


C. I. TAGI/iabue Division 
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In this department we report each month new devices for measurement, inspection, 
testing, metering and automatic control—in the form of concise technical descriptions. 


FOR FURTHER INFORMATION USE THE POSTAGE-FREE ORDER CARD ON PAGE 292. 





General-purpose Oscilloscope 


New “Model 195 General-purpose 5 
oscillograph” is said to have exclusive 
feature of sinusoidal sweep with phas- 
ing control. It is designed for most ac- 
curate visual analysis of the wave- 


” 


shapes of television, FM and AM sig- 
nals. New 5 UP-1 cathode-ray tube 
with 5” screen facilitates analyzing 
causes of trouble in a receiver, and in 
aligning and servicing. Among fea- 
tures: extra-high grain vertical ampli- 
fiers allowing deflection of 1” per 0.05 
volt input; phasing control for IF, RF, 
and discriminator alignment; sinusoi- 
dal sweep circuit.—The Hickok Elec- 
trical Instrument Co., 10519 Dupont 
Avenue, Cleveland 8, Ohio. 


Please mention number 301 when filling out card 





Pyrometric Controller 


New “Veritron Electronic Pyro- 
metric Controller” is a two-position 
controller with unique features includ- 
ing a new electronic circuit, ultra- 
compact design and simplified opera- 
tion. It is specially suited for direct 
installation on industrial furnaces and 
plastic molding machines. Control is 
immediately established within an ex- 
ceptionally narrow temperature range. 
Design permits instrument movement 
to operate a heavy-duty relay system 
without any physical contact or reac- 
tion effect on indicating pointer. Relay 
is built-in and has a load capacity of 
8 kw. non-inductive. Electronic circuit 
requires no tuning or other adjust- 
ments by the user at any time; this is 
accomplished without using high-fre- 
quency oscillator systems, capacitance 
systems or mechanical clamping mech- 
anisms. Control mechanism is said to 
be absolutely stable (chatter-free relay 
operation), unaffected by line voltage 
variation, surge effects, tube ageing or 
component changes. A pointer move- 
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ment upon scale of 0.002” produces 
exacting relay operation. Measuring 
system is compensated for cold-junc- 
tion deviation, moving-coil temperature 
coefficient, and magnetic errors. By 
newly-developed “Koolweld” welding 
process, all vital components of meas- 
uring system are rigidly fastened to 
insure a mechanical alignment, undis- 
turbed by vibration, chock or ambient 
effects. Measuring system and elec- 
tronic mechanism are separately housed 
in sealed units that plug-in to case. 
Instrument measures 7%” XK 5%” X 
5%”, and may be either flush or sur- 
face mounted. A full 5” mirrored com- 
bination scale is standard.—Taco West 
Corporation, 2620 South Park Avenue, 
Chicago, Iil. 


Please mention number 3()7 when filling out card 





Miniature-size Phototube 


New “RCA-1P42” is smallest photo- 
tube ever offered commercially: max. 
dia. 4” and over-all length just under 
148”. It is activated by light entering 


through a tiny window at its larger 
end. It is said to compare favorably 
with larger phototubes in sensitivity, 
is expected to find applications in de- 
vices where size of former phototubes 
has been a problem, In multiple-circuit 
control devices, it makes possible either 
smaller devices or more circuits in 
same space.—Tube Dep’t, RCA Victor 
Div., Radio Corp. of America, Cam- 
den, N. J. 
Please mention number 3()3 when filling out card 


~ a 
Automatic Controller with 


Continuous-balance Feature 

New “Dynalog Electronic R: cording 
Pyrometer” is said to embody “many 
revolutionary improvements on prey. 
ous standard designs.” It has no gq). 


vanometer, no slide wire, no dry cell, 
and requires no standardizing. Contin- 
uous balancing action enables record 
ing pen to traverse full width of chart 
in one second. Sensitivity is 1/30 of 
1% of full-scale range. For applica- 
tions of temperature measurement 
“Dynalog” instruments are availabl 
with ranges between —200°F. and 
2800°F., and for use with thermo- 
couples or electric resistance bulbs 
Recorders and recording controllers 
are offered. A giant indicating scal 
for long-distance reading is optiona 
Unusual versatility is said to be fea- 
ture of new controllers: they are ap- 
plicable not only for measurement or 
control of temperature but also humid: 
ity, force, strain, pH, speed and ot! 

process variables.—The Foxboro Com- 
pany, Foxboro, Mass. 

Please mention number 304 when filling out card 





Multi-ray Lamp Unit for 
Visible and U-v. 


New “Ray Master” multi-purpos 
lamp unit equipped with interchang 
able burners for radiation of visible 
and ultraviolet radiations is said t 
meet a wide variety of special illum: 
nating and ultraviolet applications 10 
laboratory and industry. Following se 
of burners is furnished as stanaaré 
equipment with each unit: (1) Short: 
wave u-v. (2537 AU) required for alr 
and liquid sterilization, fluorescent ac 
tivation, ete.; (2) Long-wave “black 
light” (3600 AU) employed for activa 
tion of paints, minerals, inks, etc.: (3) 
“White light”; (4) “North skylight, 
having a color temperature of 6500° K. 





»> 
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MOISTURE CONTENT OF G 


For experimental and process testing in research and testing 
laboratories. 


content. 

The instrument is self-contained in a 
small, portable black metal case. Especially 
suitable for checking the moisture content 
of finished gases, or making checks where 
constant record of variations are not re- 


* These G-E instruments give you quick and accurate 
@® analysis of moisture content in gases... whether your 
@ job requires a continuous record or just a spot check. 
. One, the Dew-Point Indicator, is a portable device de- 
e signed for spot checking. The other, the Dew-Point 
Recorder, is an automatic instrument which gives you 
& " 
® continuous record of the moisture content. 
° DEW-POINT 
* HOW CAN THESE INSTRUMENTS BE USED? INDICATOR 
e For Quick Spot Checking. Here's the quick- 
For measuring humidity of gases at compressor outlets, in storage test instrument. Portable and compact. 
‘ I 
3 systems, and at various points in plant piping systems. You can spot check gases in less than a 
minute. Versatile, too! Several gases can 
e ; : be measured in: sequence with little purg- 
For factory processes such as checking mechanical or chemical dryers ing time between measurements. 
& furnace atmospheres, coolers, etc. How accurate is it? Exclusive of observa- 
tion error, plus or minus three degrees F 
cell, ° For analyzing moisture content of compressed gases over the entire range. Measurement range 
ntin- * Y ‘ extends from plus 110 degrees F to minus 
-ord- 100 degrees F. Easy to use: you simply 
hart e For testing natural gases for humidity (to prevent freezing), partially read the dew-point temperature and use 
0 of burned city gases, and five gases. the conversion table to determine moisture 
8 
€ 
* 
* 


" 
ulbs. 
llers 
scale 
mal. 


& 
ADEW-POINT RECORDER 


for Continuous Operation 


This instrument is designed to give, 
automatically, a continuous record of the 
dew-point temperature which is converted 
to moisture content. Must be permanently 
installed. 

How accurate is it? Photoelectric sys- 
tem eliminates possibility of human error. 
Measures dew-point temperature with ac- 
curacy of better than plus or minus 5 
degrees F at minus 90 degrees F, and 
plus or minus two degrees F above minus 
20 degrees F. Measurement is from am- 
bient to minus 90 degrees F. 

Operation of the Dew-Point Recorder is 
easy. After initial installation, only a minor 
adjustment or two is necessary before put- 
ting into continuous operation. 


quired. 


FREE: Available now are publications 
on the Dew-Point Recorder and the Dew- 
Point Indicator and other gas analysis 
equipments. Check the ones you want and 


mail this coupon today for your free copies. 


1 GEA-4613—Dew-Point Measuring Equipments 
[) GEA-4561—Thermal Gas Analyzer 

[) GEA-4640—Leck Detector 

(1) GEA-4390—Mercury Vapor Detector 


General Electric Co., Section E800-31 
Schenectady 5, N. Y. 


Name 


Company 





GENERAL () ELECTRIC 
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PHOTO ELECTRIC 


CELLS 








| Turn Light Into Current 


Bradley's Luxtron* photo- 
cells convert light into elec- 
trical current. No addi- 
tional source of voltage is 
required. Light-actuated 
Bradley cells provide con- 
trol devices that give the 
longest life and need the 
least maintenance. 

In addition to the housed 
model shown, with its 
plug-in contacts, Bradley 
also offers tube socket, nut- 
and-bolt types and pigtail 
contact mountings. 

The shapes of Luxtron 
photocells vary from circles 
to squares, with every in- 
between shape desired. 
Their sizes range from very 
small to the largest re- 
quired. 

*T. M. Reg. U. S. Pat. Off. 


Illustrated literature, 
available on request, 
shows more models of 
Bradley photocells, plus 
a line of copper oxide 
and selenium rectifiers. 
Write for “The Bradley 
Line.” 





for routine work in color checking. A 
long-wave u-v. unit, not furnished as 
standard equipment, for use without 
visible light filters can be furnished for 
special applications in photochemistry. 











| Entire unit is self-contained and read- 


ily portable. Reflector is hinged to its 
supporting arm which is attached, by 
a@ universal joint, to an upright arm. 
Wide range of reflector positions is pos- 
sible-—George W. Gates Co., 48 Hemp- 
—_ Turnpike, Franklin Sq., L. I., 


Please mention number 304 when filling out card 





Regulated D-c. Supply 
New “Nobatrons” are said to make 
available regulated d-c. voltages at 
currents and_ stabilities previously 
available only with batteries. Six stand- 





ard models operate on a 95-125-volt 
a-c. source of 50 to 60 cycles and pro- 
vide currents of 5, 10 or 15 amperes 
with output voltages of 6, 12 or 28 re- 
spectively. Regulation accuracy is 
0.5% ; maximum ripple voltage (rms) 
is 1%; recovery time is 0.2 sec. Con- 
trol features include “on-off” switch, 
voltage adjustment, control circuit fuse 
and pilot light. Models are available 
either for panel mourting or in cab- 


| inet—Sorensen & Company, Inc., 375 


Fairfield Avenue, Stamford, Conn. 


Please mention number 395 when filling out card 





Electrical Indicating Instruments 

New complete line of 2” and 2%” 
panel instruments comprises two round- 
case and one rectangular-case forms 
available in a-c. and d-c. ammeters, 


milliammeters, voltmeters ay 
ance indicators. All d-c. instrumen, 
are polarized-vane solenoid type: s. 


instruments are double-vane 1 lain 
type. Both are accurate “we! within 
5%.” Dials are metal, lithographed jy 
black and white (colors supplied whey 
required on quantity runs). All models 
are flush-mounting type. Zero adjusters 
are supplied when required on two of 
the d-c. case types. Maker announces 
one-year guarantee against defective 
workmanship or materials: instrument, 
“will be repaired or replaced if sent ty 
the factory postpaid with 25c handling 
charge within one year after date of 
purchase.” Standard models are being 
stocked by “selected electrical and elgg. 
tronic parts distributors.” - hurite 


Meters, 29 Hamilton St., New Havens. 


Conn, 
Please mention number 306 when filling 





Circuit Analyzer 
New “Model 2470 Appliance Tester” 
measures wattage consumption, current 
and line voltage of appliances and 
small motors under actual operating 





conditions. Double-primary transforn- 
ers and “Y” box resistors facilitate 
accurate testing on lines with unbal- 
anced currents or voltages. Power used 
by smallest appliance is readily checked 
on scale range of 0-20 watts (fused t 
prevent damage from accidental ove1 
load). All switches and leads are ampl 
to carry full load continuously. Fiv 
a-c. watt ranges at either 130 or 0.26 
volts; four current ranges from 0.26 


Design 
faced wi 
p extra str 





amperes at approx. 8 volts to 0-26 am- of norm 
peres at approx. 0.2 volts; two a.c -d ¢ 
volt ranges—0-130-260. — The Triplett Stand: 
Electrical Instrument Co., Bluffton, 0. oll 
a pressure 
Please mention number 3()7 when filling 
Fulto: 





Snap-action Switch 


New snap-action millibreak switc! 
said to have uniform performance cha 
acteristics in mass production: run 
lot switches are interchangeably usa) 
in any shipment or from several dif- 
ferent shipments. Moving member 0! 
heat-treated beryllium copper, with 
tongue ribbed for maximum stability 
gains uniform characteristic from fol¢- 
ed flat spring section which exerts hig 


BRADLEY 





contact pressure and produces instant 
traverse, Non-rotatable actuator but 
ton assures application of actuating FIRS 
force to the same spot on tongue J 

throughout life of switch. Contacts ar 
silver, laminated on copper; moving 
contact has low mass for minimum con 





LABORATORIES, INC. 


82 Meadow St. New Haven 10, Conn 
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WELLL TT, 


Design engineers in industry were 


§ faced with the need for a bellows with 
} extra strength for service far in excess 
| of normal limits. 


Standard metal bellows, ideal for most 


| pressures, just couldn't stand the gaff. 


Fulton Sylphon application engi- 








FIRST WITH BELLOWS 


neers, working closely with thebe cus- 
tomers, developed a product now 
wide and favorably known as the 
Sylphon Multi-ply bellows. 

Multi-ply beilows consist of two, 
three and four metal tubes fitted closely 
together and then corrugated as a unit 
—just as standard bellows are corru- 
gated. The result is extra strength ... 
sufficient to withstand high pressures 


... without excessive loss of flexibility. 


THE FULTON SYLPHON CO. 


FULTON SYLPHON 


Precision built by specialists with 
more than 45 years’ experience, these 
. like all 


are engi- 


rugged multi-ply bellows . . 
Fulton Sylphon products . . . 
neered to do their job better, longer, 
at less cost to you, 

Why not find out today how they 
can be used profitably in your business? 
Catalog EE-1300, packed full of in- 
formation and idea starters, is yours 


for the asking. 


KNOXVILLE 4, TENN 


Canadian Representatives, Darling Brothers, Montreal 
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tact bounce. Overall dimensions of 
molded phenolic case: 115%,” K 1%.” 
X1%¢6”". Electrical ratings: 15 amp. 125 
volts; 5 amp. 250 volts; % hp, 115-460 
volts 60 cycles; all units s.p.d.t.—Uni- 
max Switch Corp., Subsidiary of The 
W. L. Maxson Corp., 460 W. 34th St., 
New York 1, N. Y. 


Please mention number 308 when filling out card 





Surface Comparator 


New “Pico Comparator” is a light- 
weight self-contained surface compara- 
tor for 100% surface inspection of 
machined parts. Operation in the shop 





is simple and the results are indicated 
in microinches on either of two scales, 
one for “grind” and the other for 
“polish.” New comparator can be used 
on flat and round work, odd shape 
pieces such as cams, thread flanks and 
ball bearings.—Photron Instrument Co., 
5713 Euclid Ave., Cleveland 3, Ohio. 


Please mention number 309 when filling out card 





Intermittent-light-source 
Stroboscope 


New “Model 1210” stroboscope em- 
ploys a self-blocking oscillator in its 
power unit, provides for speed setting 
in four ranges between 10 and 800 cps. 
or 6000 to 48,000 rpm. It is suited to 


’ 





“stop” or “slow” rotary, rec 
or vibrating movement by di: 
light source at the moving m 
also to study mechanical st, 
strains under dynamic condit and 
to determine their speed and rate. Mai, 
housing carries a smaller u: as 
connected), containing strol 
lamp and having carrying h: 
its back face, released from 

housing to direct the lamp at | 
Assembly includes a synchro1 7 
for calibration against line frequeney 
on power input side which co: te 
a 110- or 220-volt 60-cycle pow: 

Unit can be calibrated to wit} 

Main cabinet dimensions ar: AA, 
10%” X 10%”. Weight is 19% lbs— 
Communication Measurements Laborg 
tory, 120 Greenwich St., New Y 

N. Y. 


Please mention number 310 when filling 


adie 








Volt-ohm-milliammeter 
New “Model 2450 Electronic Volt-Ohm. 
Milliammeter” is said to be most usefy] 
for FM and television work 
sensitive circuit requiring a high-ip. 
pedance measuring device. Indicator 


Or any 
ally 





for readability. Two voltage regulator 
tubes are said to provide absolute sta- 
bility for positive and negative vol 
ages, within a line variation range of 
90 to 130 volts. Ranges: d-c. volts 
0-2.5-10-50-250-500-1000; a-c. volts: 0- 
2.5-10-50-250-500-1000; d-c. milliamps 
0-0.1-1.0-10-50-250-1000; ohms: 0-100 
(midscale 10) -10,000-100,000; meg- 


ohms: 0-1-10-100-1000; capacity in 
mfd: 0-.05-.5-5-50-500.— The Triplett 
Electrical Instrument Co., Bluffton, 
Ohio. 


Please mention number 311 when filling out 





Voltage-dividing Resistors 
New wire-wound linear  voltage- 
dividing resistor is available in sing! 

units or ganged in multiple on 
shaft to provide independent voltag' 
outputs for several related variables 


degree of operating accuracy and 
longer life than any low-cost unit of 
its kind. Accuracy is 0.1% in the 3 
size, and 0.15% in the 2”. Service life 
is guaranteed to exceed 1,000,000 cy- 
cles. Principal feature is flexibility af- 
forded by ganging for related variables 
of resistance (or voltage output) ver 
sus rotation. Other features are wide 
angle of electricai rotation (351° an¢ 
355° respectively for 2” and 3” sizes); 


¥ 


low torque requirement (< 1 02z.in. pe! 
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"7 CONTROLLER 


for THERMOCOU PLES 
















































































BALANCING 
CAPACITOR 
BLOCK DIAGRAM OF DYNALOG 7 = ——" at: 
THERMOCOUPLE CIRCUIT 
Led UNBALANCE 
LINE ee ape OETECTOR 
1 
FILTER CIRCU pay 4 AND POWER 
THERMOCOUPLE AMPLIFIER 
OYNAPOISE 
ORIVE 
60 CYCLE 
SOURCE 
STANDARD 
CELL 


ts: OR THE FIRST TIME in an automatically bal- 
os: anced thermocouple instrument, measvre- 
ment of temperature is not only continuous, but 
in STEPLESS. That's because Dynalog Thermo- 
vey j couple Instruments use a simple, variable, bal- 
F ancing capacitor instead of traditional slide wire. 

FOR THE FIRST TIME, the measured voltage is 
compared directly to a Standard Cell. This elimi- 
nates the need for a dry cell battery requiring 
periodic standardization and replacement. 

FOR THE FIRST TIME, in thermocouple measure- 
ment, the new Dynalog Recorders and Control- 
lers offer you the advantages obtainable only 


0). 550) 550 


REG. V. S. PAT. OFF. 





. Gives STEPLESS balancing . 





. . Needs no standardizing! 


in an instrument designed from start to finish 
for electronic operation . . . advantages which 
provide an unequalled combination of speed, 


sensitivity, and freedom from maintenance. 


Whenever you need dependable, hairline 
control of temperatures, count on the unique 
advantages of these thermocouple-type record- 
ers and controllers. Dynalog Controllers are 
made in air-operated (Model 40) types, and on- 
off or 3-position electric (Rotax) actions. Write 
for full details in Bulletin 397. The Foxboro 
Company, 46 Neponset Ave., Foxboro, Mass., 


U.S. A. Branches in principal cities. 


ELECTRONIC 
INSTRUMENTS 
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What’s YOUR 
special battery 
problem? 


Here’s a Tough One Burgess 
Engineers Solved. 


HE PROBLEM 


To build a battery in excess of 
2000 volts within very limited 
physical specifications . . . to 
be sealed in a metal container 
.-» to have long shelf life . 
and to be equipped with 17 
voltage taps. 


THE SOLUTION | 


A ruggedly constructed battery 
fully insulated, delivering 2025 
volts, and equipped with two 
plug-in and one wire lead ter- 
minal. Compact in size... built 
within a tight metal container. 


The teal ean Facility 
Design... Engineering. ..Production 


. . is at your disposal to pro- 
vide the battery you need in 
the quantity you need... large 
or small. 


Send for this free check- 
sheet ... it enables you to 
easily and quickly provide 
Burgess engineers with all the 
information important to the 
design of a battery for your 
special requirements. 


SEND FOR 
THIS FREE 
CHECK SHEET 
TODAY! 


BURGESS 


BATTERY COMPANY 


FREEPORT, TLLINOIS 
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| num and silver alloys for 
| curacy life. Applications include trans- 
| mitter controls; servo-mechanisms; in- 
| dustrial 
| controlling 
| and analyzing instruments; electromed- 
| ical devices; 








' unit); power dissipation of four and 
| five watts; and wide over-all resistance 
| range from 100 to 100,000 ohms, Con- 


tact parts are composed of gold, plati- 
long ac- 


recording and 
computing 


measuring, 
instruments; 


radar navigational and 
fire-control equipment; telemetering; 
aircraft controls, ete.—Fairchild Cam- 
era & Instrument Corp., Jamaica, N.Y. 


Please mention number 312 when filling out card 





Tubing Fitting 
New “Uniflare” two-piece self-flaring 
tube fitting may be applied to many 
varieties of tubing, is claimed to em- 
body all advantages of compression 


One piece 


Flare 
before makeup 


Thrust collar} 








fittings and flared fittings, with none of 
usual disadvantages of either. It may 
be used effectively with tubing of vari- 
ous metals, is made in sizes from %” 
to %”, in all usual commercial shapes.— 
Brockway Co., Naugatuck, Conn. 


Please mention number 313 when filling out card 





Motor Drive for Rheostats 


New ‘‘Bulletin 60A Motor Drive 
Units” are designed for remote and au- 
tomatic operation of single or multiple 
stamped steel rheostats controlling gen- 


| erator voltages, motor speeds, lamp in- 


tensities, are available for a.c. and d.c. 


| 115-or 230-volt operation; are suitable 


for control of 13” SS rheostats up to 


| three plates. Standard units have 30- or 


60-second travel “all resistance in” to 


“all resistance out” position 
furnished for shorter or lo: 
time. Constructed on a 13 
steel plate, drives are int: 
mounting on extended rheostat 
Among features are adjust 
switches, slip clutch and ot 
readily accessible on removal! 
and dust-tight spun alumin 
Dimensions: 13” diameter b: 
7” high. On order, motor driv: 

be furnished for high-speed ret 
presettable limit switches, wit 
or shorter travel time inte: 
other special features.—Ward Leoyp 
Electric Co., Mount Vernon, N. Y 


Please mention number 314 when f 





Vacuum Gage 


New “Skanascope” is said to hp 
the first high-vacuum gage designed 
specifically for production work. It jg 
said to employ an entirely new ap. 
proach to vacuum measurement by jp- 
dicating through color on a fluor rescel 
screen (instead of by mean of pointer. 
and-scale) the total number of mole 


cules per unit volume in the vacuum 
system, including all residual yases 
and vapors, regardless of their con- 
densability. Gage is designed to oper- 
ate continuously, so that operative 
status of the vacuum system can be 
read by a glance at color screen at 
any time. “Skanascope” compensates 
for effect of temperature changes on 
the pressure, needs no calibration or 
zero setting. Basically automatic in 
operation, it may be permanently 
plugged into a standard electrical re 
ceptacle, since no current will flow 
until system is under beac ag “6 “Sk ana- 
scope” is 8” high, 4%” wide, 12” long, 
weighs 7% lbs., is safe for atl vacuum 
installations. — Distillation Products, 
oe 755 Ridge Road West, Rochester 
a. > # 


"ple ase mention number 315 when filling 





Portable 3” Oscilloscope 


New “Model S-11-A Industrial and 
Television Pocketscope” is capable of 
measuring d-c. as well as a-c., wer 
8% lbs. and measures 11” 1” X5 
Thus it is slightly larger oe pre -ced- 
ing “Model S-10-A” and is designed 
for greater utilization in more exact 
ing fields of testing, measuring and te 
search. (However, it does not replace 
the smaller general- -purpose ines, 
ment.) It has a 3” screen; push-pu! 
amplifiers for horizontal and ve tical 














GOTHAM INSTRUMENT CO., Inc. 


NEW YORK - CHICAGO ~ SAN FRANCISCO « TORONTO 


MANUFACTURERS OF INDICATING, RECORDING AND CONTROLLING THERMOMETERS 


PRESSURE GAUGES AND PRESSURE CONTROLLERS*FOR EVERY INDUSTRIAL APPLICATION 




















GREAT IMPROVEMENTS 


have been made in PERMANENT 
MAGNET MATERIALS and 
DESIGN during the last few years 


® Now—TODAY-— is the time to check your 
permanent magnet design to be sure you are 
getting maximum efficiency and performance 
at lowest possible cost. 


Take advantage of Thomas & Skinner Steel 
Products Company’s 46 years of experience in 
designing and fabricating permanent magnets 
—cast or formed. Write to us, outlining your 
problem. We will give you an answer based 
on the many advantages offered by today’s 
materials and design. 


NEW THOMAS & SKINNER CATALOG 


Just off the press—a new Permanent 
Magnet Catalog—containing latest 
information on the use, design and 
fabrication of permanent magnets. 
Fill in, cut out, mail coupon below. 


e*enrteenteensee@*eeee#eee#ee#e. . . > 
[] Please send new 

Permanent Magnet Catalog 
7] Please have 

sales engineer call 


NAME 








COMPANY __ 





CITY STATE 


THOMAS & SKINNER 


STEEL PRODUCTS COMPANY 


1118 EAST 23RD STREET © INDIANAPOLIS, INDIANA 
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deflection; intensity modulat 
fier, linear time sweep from 
50 ke.; sensitivity and fid 
tensity modulation amplifi 
for television work, anti-a 
centering controls, trace expa: 

detail observation, attenuators f 
as well as for d-c.; chassis com; 
insulated from input circuits { 
dustrial safety; direct com 

deflecting plates and intensity , 
cessible from rear; retractab|; 
shield; detachable graph sc: 

protection and functional la, 
controls. — Waterman Product 
2445 Emerald St., Philadelp] 


Please mention number 316 when fillir 





Check Valve 


New check valve has double goa) 
said to eliminate leakage and | 
pressure even with grit in the 
With grit 0.010” in diameter, valve js 
said to show no leakage or seepage a 










any pressure to 10,000 Ibs./in.?. Double 
seal is metal-to-metal seat plus rubber 
ring seal on check valve poppet: line 
pressure forces resilient ring to metal 
seat so that sealing force increases at 
higher pressures. Available sizes, 4’ 
to 1” SPT, for pressures to 10,000 
Ibs./in.2 and any media not destructive 
to rubber or synthetic rubber.—Mavs- 
field & Green, 4601 Euclid Ave., Cleve- 
land 3, Ohio. 


Please mention number 317 when filling out i —_—_— 





Laboratory Combustion Furnace 


New “Hitemp” high-temperature 
(2900°F. Max.) laboratory combustion 
furnace may be used as a single-, dou- 
ble- or triple-tube unit. It comes ready 
to plug into 220-volt outlet, is supplied 
complete with power supply, ammeter, 
rotary power selection switches, heat- 
ing elements, automatic temperature 
control and thermocouple. A combina- 





Whitiig With Your Vorte 


Years ago Alexander Graham Bell dreamed of 
“a machine that should render visible to the 
eyes of the deaf, the vibrations of the air that 
affect our ears as sound.” He never realized 
that dream, but his researches led to the inven 
tion of the telephone. 

Today Bell Telephone Laboratories have 
turned the dream into a fact — translating the 
spoken word into readable pictures. 

By this new invention of the Laboratories, 
the talker speaks into a microphone. Vibra 
tions of the voice are unraveled through elec 
tronic circuits, and then are reassembled as 
luminous patterns which travel across a screen, 
Each syllable of sound has a distinctive shape 
and iitensity. 











Science unravels speech 


Visible speech is still in its infancy, and is 
not yet available to the public. But educators 
of the deaf are now evaluating it. Indications 
are that the deaf can learn to read the patterns 
and, by comparing the patterns their own 
voices make with the patterns of correct speech, 
can improve their diction. 

Patterns of visible speech also prov ide a 
means for analyzing and recording sound in 
the study of phonetics and of languages. Even 
tually, visible speech may make possible visual 
telephony for the deaf. 

This is but one of many contributions by 
Bell Telephone Laboratories to the understand 
ing and control of sound. 


BELL TELEPHONE LABORATORIES ExPLORING AND INVENTING, DEVISING AND 
PERFECTING FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 
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One-piece, drop- 
forged steel socket 
of streamlined design 


Socket fused to 
KOREX steel 
Bourdon Tube 


KOREX Bourdon 
Tube has smooth 

fy inner surface devoid 
of microscopic 


cracks 


Forged steel tip 
fused to KOREX 
Bourdon Tube 


Connecting link and 
screws of hard 

Ss) stainless steel, 
chrome plated and 
polished 


Stainless Helicoid 
movement 


ONLY HELICOID 
PRESSURE GAGES 
HAVE ALL THESE 
IMPROVEMENTS 









These are not all the improved features of Helicoid 
Pressure Gages. They do serve to illustrate the fact that 
Helicoid is a better gage—one that will take the punishment 
of hard use and remain accurate through a longer life. 
Experience proves that a Helicoid Gage with KOREX 
Steel Bourdon Tube will safely withstand pressures of 50% 
in excess of the total dial graduation. 

Many large users of gages have standardized on Helicoid. 
Write for our complete catalog which tells why. 


In the Helicoid movement, 
contact between a polished, 
graphited Bakelite cam and a 
polished helical groove replaces 
the conventional gear and seg- 
ment. Only Helicoid gages have 
this movement. 








HELICOID GAGE DIVISION 


AMERICAN CHAIN & CABLE 
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tion disconnect switch a 
breaker automatically protect 
against overloads. Six %’ 
heating elements provide a a 
surface area of 128 in.2.—Hup~, 
Dietert Co., 9330 Roselawn “ 
troit 4, Mich. 


Please mention number 318 When fil 


Voltage-rise Control for 35-ky 


Dielectric Tests 

New “Type S-803 Seco Hypot Ayy. 
iliary” provides automatic contro] o¢ 
uniformly-increasing output voltage o¢ 
dielectric break-down (especially  oj\) 
testers in order to obtain accurate mi 
sults and to conform to ASTM sje). 
fications. It has been designed to oper. 





ate as an intermediary between a 35- 
kv. oil tester and a 115-volt single- 
phase source. Basic element is a 
“Powerstat” variable transformer driv- 
en by fast-starting and -stopping motor. 
Various switching arrangements enable 
“S-803” to be completely-automatic 
(push buttom) or semi-automatic. Spe- 
cifications: input: 115 volts, single- 
phase, 60 cycles; output: 0-115 volts, 
2.0 kva.; travel time: 11.5 seconds, volt- 
age increment 3 kv. per second when 
used with a 35-kv. “Hypot” test set.— 
The Superior Electric Co., 330 Church 
St., Bristol, Conn. 


Please mention number 319 when filling out car 





Miniature Switch 
New “Series 5000 Roto Switch” is a 
miniature switch %” in diameter and 
13/32” depth, yet has a contact pres- 
sure of 2% lbs. and can be used in al- 








iyi ial 


most any circuit combination up to 9 
amps., breaking up to 1 amp. at ll! 
volts. Featuring 360° rotation in either 
clockwise or counter-clockwise dire 
tion, switch can be moved from one 
position to another by turning through 





3 
? 


un iT 
“ne ous 


-ky, 


Aux- 
rol of 
ige of 
y Oil) 
te re. 
Speci. 


Oper- 


‘electrical maintenance 


W EST oO N A time saver for either routine checks or trouble shooting. The 
jaws are simply hooked around the conductor and reading made 

AC without interrupting circuits or disrupting work. Three types 

C L A aA P. available... top ranges of 500, 1000, or 2000 amperes. For further 

A M M E T £ R 5 information see your local WESTON representative, or write... 
Weston Electrical Instrument Corporation, 591 Frelinghuysen 


Avenue, Newark 5, New Jersey. 


Weston eckiomautt 


* ATLANTA © BOSTON © BUFFALO © CHARLOTTE © CHICAGO » CINCINNATI » CLEVELAND * DALLAS » DENVER » DETROIT » JACKSONVILLE » KNOXVILLE © LOS ANGELES + MERIDEN + MINNEAPOLIS © NEWARK 


ORLEANS © MEW YORK © PHILADELPHIA © PHOENIX © PITTSBURGH © ROCHESTER © SAN FRANCISCO © SEATTLE © ST.LOWIS “» SYRACUSE © IM CANADA, MORTWERN ELECTRIC CO., LTD., POWERLITE DEVICES, LTB. 
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New “divining rod” 
works through use of 
DC Silicone Fluid 








PHOTO COURTESY MCCULLOUGH TOOL CO. 


Divining rods were the product of man's 
wishful thinking about his need to know 
what lay buried in the earth. As fre- 
quently happens, what was magic has 
become a science. Take the new oil well 
tocl known as the McCullough Magna- 
Tector. This electronic device locates within 
one foot the point at which a string of 
casing, drill pipe, or tubing is stuck. 


Men who drill wells as deep as 16,000 
feet know the value of such certainty. 
Men who explore the new frontiers opened 
up by new engineering materials will be 
more interested in how the McCullough 
Tool Company, of Los Angeles, used Dow 
Corning Silicones to make this device work. 





The Magna-Tector works under hydro- 

static pressures ranging from 0 to 15,000 

psi and at temperatures of 20° to 460° F. 
It must be filled with a fluid and provided with 
a pressure balancing device. Only DC Silicone 
Flvids retain a sufficiently constant viscosity 
over such a temperature range. Only DC 
Silicone Fluids retain good insulating proper- 
ties at temperatures up to 460° F., and have 
sufficient lubricity, and inertness toward other 
insulating materials. 


The pressure balancing device is a Silicone 
Fluid filled tube molded of Silastic*, the Dow 
Corning Silicone Rubber. The McCullough engi- 
neers found that no other material would 
remain flexible under such service conditions. 
New devices call for new materials. Dow 
Corning Silicone Products are available to 
meet specifications beyond the limits of con- 
ventional materials. Write for catalog No. 
P 1-6, 
*TRADE MARK, DOW CORNING CORPORATION 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 


New York « Chicago « Cleveland « Los Angeles 
in Canada: Fiberglas Canada, Lid., Toronto 
In England: Albright and Wilson, Lid., London 
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least number of positions. For example, 
by turning counter-clockwise, it may be 
moved from position 1 to 10 without go- 
ing through 1, 2, 3, ete. Or, if desired, 
stops can be placed to allow rotation 
only through a given number of posi- 
tions. “Series 5000” is made available 
in both shorting and non-shorting types. 
Shafts either for knob or screw adjust- 
ments are provided.—Grayhill, 1 North 
Pulaski Road, Chicago 24, Illinois. 


Please mention number 320 when filling out card 





Absolute 
Pressure Gage 


New ‘‘Model-C 
absolute pressure 
gage measures 
in inches or milli- 
meters of mercury. 
It is a U-tube man- 
ometer with one 
leg sealed and filled 
with mercury; the 
other an open tube 
connected to the 
source of pressure 
to be measured. 
Tube can be easily 
replaced, when 
necessary, with an- 
other tube, mer- 
cury-filled, shipped 
directly to location. 
Gage head fastens 
to body by a single 
wing nut. Avail- 
able in wall- or 
flush-front mount- 
ing styles. — Mer- 
iam Instrument 
Co., 10958 Madison 
Avenue, Cleveland 
2, Ohio. 


Please mention number 321 when filling out card 








Wide-range Oscilloscope 


New “Type WO-79A” portable 3” 
oscilloscope makes possible accurate 
measurement and display of frequency 
components up to 6 Mc. in transient 
and pulsed voltages of the order of one 
microsecond. Incorporating many of 
advantages of expensive research in- 
struments, it is designed for accurate 
measurement of the extremely-short 
sharp-fronted pulses produced by tele- 
vision synchronizing and deflection cir- 
cuits, ignition systems, pulse genera- 
tors, radar equipment, etc. Among fea- 








tures: centering controls permit ¢y»,, 
sion of a wave-form under test oy... 
distance twice diameter of screen ws 
out visible distortion. Voltag nli 
tude of a signal can be deten 
means of a calibrated voltme: 
into front panel, Triggered sy 
mits photographic study of t 
wave-forms, television signal expans 
for checking square-wave time. ;, 
checking irregularly timed pu a 
tensifying amplifier increases bri!ljan, 
of the wave-form after time-base gey. 
erator is triggered, permittin; 
ination and photography of small, 
erwise, faint, and extremely 

pulses. Signal-triggered deflection, |jn, 


frequency deflection, and blanking are 
among other features. Illustration 
shows unit with case removed and light. 


shield pulled forward. — Engineerin 

Products Dep’t, RCA Victor Div., Ra. 

dio Corp. of America, Camden, N. J. 
Please mention number 322 when filling 





Direct-reading Spectrometer 


New spectrometer is of a new type, 
outstanding innovation being a pair of 
wave-length scales, one for use with g 
grating and one for use with a prism, 
making it direct-reading without need 
for any calculating from a formula and 
hence greatly speeding determination 
of large numbers of spectral lines. A 
circular scale and vernier scale is also 





included for student use in measuring 
angle of prism, minimum deviation, etc. 
Accuracy is 20 A.U. “D” lines may be 
resolved. Achromatic lenses, tangent 
screw adjustment for telescope, ad- 
justable slit, illuminated cross-hairs 
and other standard precision features 
are included. New instrument is said 
to be especially suited for student and 
research worker who needs to make 
many determinations in a minimum 
amount of time.—W. M. Welch Mfo. 
Co., 1515 Sedgwick St., Chicago 10, Ill. 


Please mention number 323 when filling out « 





Fatigue Tester 


New “Sonntag Model SF-2” 
bench-type fatigue tester with 
stant-force” loading feature for fiexure 
fatigue tests on sheet stock of any 
material—metal, plastic, wood, etc. It 
requires no attention during test. Its 
design obviates need for any special 
device to maintain a constant force 
while the specimen is under test. In- 
stead, it uses a revolving eccentric 
mass as a means of loading the speci 
men, so that load remains constant 
regardless of changes in deflection of 


"YOU 
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General Electric’s precise quality control methods used 
throughout magnet production, plus accurate testing and 
rigid inspection assure you of receiving magnets of the 
highest uniform quality for your application. 

Greater flexibility of magnet design is possible with the 
many G-E permanent magnet materials now available. 
The large group of sintered and cast ALNICO alloys has 
been augmented by the lightweight, non-metallic mixture, 
VECTOLITE, and by the ductile permanent magnets, 
CUNICO, CUNIFE and SILMANAL. From such a wide 
choice of materials, you may now find a magnet better 
suited for your application or a material which will make 
possible new designs heretofore impractical or impossible. 

General Electric engineers, backed by research and 
application experience, have acquired years of “know-how” 
in selecting the best permanent magnet material and 
properly designing magnets for thousands of products. 
These engineers are at your service. Metallurgy Division, 
Chemical Dept., General Electric Co., Pittsfield, Mass. 


PERMANENT 
MAGNETS 


GENERAL @ ELECTRIC 


THE MAGNET 


WITH A VOICE 


a LP 


casa 
mec 144/111) | (las 





A A voice coil wound on an 
Ei aluminum base moving in 


the field of an ALNICO 5 


yn? permanent magnet—that’s 
A mag? the heart of the modern G-E 


loudspeaker. Current pass- 


W400 ing through the coil in the 


ER magnetic field causes the 


Ki coil and attached cone to 
pp vibrate in proportion to the 


applied alternating voltage, 
thus producing sound waves. 
ALNICO 5 offers maximum 
energy with reduced size and 
weight, minimum losses and 
increase of sensitivity and 
power. 





SEND FOR NEW BULLETINS 
ON G-E PERMANENT MAGNETS 


We shall be glad to send you upon request 
our new bulletins, CDM-1, “Permanent Magnets,” 
and CDM.-2, “Cast and Sintered Alnico, Catalog 
Supplement,” both specifically designed to help 
you with your permanent magnet problems. 

CDM.-1 contains information about the charac- 
teristics and properties of G-E permanent mag- 
net materials, their application and design. 
Listed in the catalog supplement, CDM-2, are 
sintered and cast Alnico permanent magnets 
available from stock. Proposed R.M.A. standard 
speaker magnets are included. 

For your copies, please fill out the coupon 
below. 











METALLURGY DIVISION 
SECTION LA-3 

CHEMICAL DEPARTMENT 
GENERAL ELECTRIC COMPANY 
PITTSFIELD, MASS. 





CDM-I and CDM-2, on G-E Permanent Magnets 
NAME 

TITLE. 

COMPANY . 


I 

| 

l 

| 

| Please send me your new bulletins, 
| 

| 

| 

| 

| ADDRESS 
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When something is needled ‘ 
Spel Ae Ep dey 


» IP? 








Here's the fastest solution to the problem of supplies and 
parts that are “fresh out” — get them by Air Express. This 
super-speedy service places even the most distant supplier 
only hours from your business. 

Speeds up to five miles a minute now make coast-to-coast 
and overseas deliveries a routine affair for Air Express, 
And now it’s a better value than ever before, The cost of 
shipping by speedy Air Express is low. 


Specity Air Express-its Good Business 


@ Low rates. @ Special pick-up and delivery at no extra cost. 
@ Direct by air to and from principal U. S. towns and cities. 
@ Air-rail to 23,000 off-airline communities. 

@ Direct air service to and from scores of foreign countries, 

Just phone your local Air Express Division, Railway Express 
Agency, for fast shipping action . . . Write today for Air Express 
Rate Schedules containing helpful shipping aids. Address Air Express, 
230 Park Avenue, New York 17. Or ask for them at any Airline or 
Railway Express Office. Air Express Division, Railway Express 
Agency, representing the Airlines of the United States. 








GETS THERE FIRST 


Rates are low 


To Air Express a 10-lb. package 
1549 miles costs only $4.65! 
Heavier weights are similarly 
inexpensive. Investigate! 
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specimen. A predetermined load js q). 
ternately applied to specimen, and y.. 
sulting- deflection is incidental. Its eon. 
paratively small size (15” X 12” « 39") 
enables it to be placed in a cabinet dy. 
ing a test so that temperature ang 
humidity can be controlled. Machine 
weighs 115 lIbs., has an alternating 
force capacity of 20 lbs., speed of 180 
cycles per minute with 1” travel of 
loading yoke—The Baldwin Locomp. 
tive Works, Philadelphia 42, Penna. 


Please mention number 324 when filling 





Rotary and Stroke Counters 


New “N” series of “Productimeter" 
double-deck rotary and stroke counters, 
made in both conventional and prede- 
termined types, are designed for speeds 
of modern production machinery, as 
well as requirements of future ma- 
chines. Design embodies several refine- 
ments for higher speeds and simplicity 
in construction. Case and front and 
back covers are of aluminum. Rotary 
models are double worm drive. Stroke 
models have upper row chain driven 
for quiet operation at high speeds. Pre- 
determined models have a_ simplified 
switch mechanism.—The Durant Mfg. 
Co., 1914 North Buffum St., Milwaukee 
1, Wis. 


Please mention number 325 when filling out card 





Wall Chart of Atoms 


New 1947 edition of Hubbard Chart 
of the Atoms includes newly-discovered 
elements resulting from atomic bomb 
research, and 1947 atomic weights. Al! 
constants have been revised to corre'ate 
all recent research as applied to all of 
the 35 different characteristics of the 
atom. Manual accompanying chart has 
new tables and graphs of correlation 
of atomic structure with physical and 
chemical properties. — W. M. Welch 
Mfg. Co., 1515 Sedgwick St., Chicago, 
Illinois. 

Please mention number 326 when filling out card 





1%-accuracy Resistor 


New “Nobleloy” non-inductive “X’ 
type metal-film resistor is available in 
resistance values from % ohm to 50 000 
ohms, for high-frequency application 
and wattage loads in sizes %, 1, 2 and 
5 watts. When used in d-c. circuits oF 





Buy Wheelco 
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Operating on the principle of electrical 
conductivity of flame, the sensing element 
is an ELECTRODE for gas application. A 
FLAME-EYE (photo-electric cell) is used 
for oil. With flame failure, the resistance 
of the sensing circuit increases. 


ANN 


AANA 


SII 


MN IW 


The increase in resistance due to flame 
failure is translated by the VACUUM 
TUBE into a large change of current, 
sufficient to operate the relay. 
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The RELAY operates to close the fuel 
valves. In addition to cutting the fuel off 
on flame failure, the Flame-otrol also 


actuates the relay to safe position in case 
of inadequate maintenance. 


VAAN 
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Z 
Z 
g 
g 
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. 


The trend is to Wheelco Flame- 
otrol Combustion Safeguards for 
protection of all fuel-fired fur- 
naces, boilers, ovens, kilns, etc. 
Listed and approved by ASSO- 
CIATED FACTORY MUTUAL 


LABS. and UNDERWRITERS’ 
LABORATORIES. 
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WHEELCO INSTRUMENTS 
COMPANY 
833 W. Harrison St., Chicago 7, Ill. 





Speed - Simplicity - &e erviceablLLLly 
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STATHAM . 
ACCELEROMETER 


(gh 


This 2 oz. Accelerometer may be used for 
vibration measurement on light structures 
with only an insignificant change in the 
characteristics of the structure. It is but 3/4 
inches high, | 13/16 inches long, and | 1/2 
inches wide. It is sensitive to acceleration 
normal to the base only. 

It may be connected to any type of 
cathode ray oscilloscope or recording 
Galvanometer, usually without amplification. 
If only low frequencies or static accelera- 
tions are to be measured, a panel type 
microammeter may be used. Resistive in 
character, it is ideally suited for use in 
carrier systems. 

Available in several ranges from + 2 G to 
+ 506. 

Statham Laboratories also makes Pressure 
Transmitters with full ranges of + 0.2 psi to 
6-10,000 psi, and Dynamometers. 


Write for Our 
Catalog. 


STATHAM 
We wel P eael eeay) INSTRUMENT MAKERS 


8222 BEVERLY BOULEVARD 
LOS ANGELES 36, CALIF. 














MONTGOMERY 
TUBES 


for Thermocouple Protection 
or for Radiant Target Sighting 


Montgomery high refractory tubes, 
porcelain, mullite and corundum, 
are widely used in applications 
above 2000°F. They are available 
in all popular and special sizes. 





We also manufacture Crucibles for 
laboratory analysis. Tell us your 
requirements. 


WHEATSTONE CORPORATION 


Manufacturers of refractory porcelains 
2436 READING RD., CINCINNATI 2, O, 
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circuits employing commercial fre- 
quencies, peripheral spiral method of 
calibration produces resistance values 
ranging from % ohm to 50 megohms 
with an accuracy of 1%. Resistance 
film is fired upon a high-density cer- 
amic tube and coated with a high-tem- 
perature vitreous enamel. This process 
is said to make new resistor outstand- 
ing in permanency of resistance, zero 
voltage coefficient, low noise level, water 
repellency and high overload rating.— 
Continental Carbon, Inc., 13900 Lorain 
Ave., Cleveland, Ohio. 


Please mention number 327 when filling out card 





Transverse Tester 


New “Model TR-1 Transverse Test- 
ing Machine” has a capacity up to 10,- 
000 Ibs., is hydraulically operated, is 
supplied with electric motor drive at 


voltages to suit user’s requirements. 
Load is applied automatically, at speeds 
to suit operator. A specially-constructed 
gage has maximum - indicating hand 
which remains stationary when speci- 
men breaks. Gages may be calibrated 
in kilogram loads if desired. Specifica- 
tions: 24” maximum span, 4” opening; 
floor space 26” X 20”.—Steel City Test- 
ing Machines Inc., 8843 Livernois, De- 
troit 4, Mich. 


Please mention number 32g when filling out card 





Squareness-of-face Gage 


New “Squareness-of-Face Gage” is 
a new type of gage. It checks rela- 
tionships between the pitch diameter of 
a thread and the face of the part. It 
may be mounted on any Bryant Thread 
Gage. Operation: control lever with- 
draws thread segments behind guides, 


part is positioned and three t!} 
ments are engaged (left ph 

is given one-third of a tun 

over thread inspection, which 
cated on thread gage dial. Squarens 
of-face gage is then swung tn: 
tion (right photo) and a h 

more checks right angularity 
indicated on the other dial. 
lever is then actuated, allowin; 

to be lifted from gage, thus 

ing unscrewing part off thr 
ments. No “feel” is necessary; 
operators can use gage at his 
Each gage is furnished with : 
setting ring. Various models « 
pacities from %” to 8” interna 
diameter. — Bryant Chucking 
Co., Springfield, Vt. 


Please mention number 329 when filling 





Sweeping Oscillator Tester 
New “Mega-Sweep Jr.” is describe 

as a service man’s simplified mode] 
a standard laboratory sweeping os¢; 
lator currently installed in most Fy 


and television laboratories and in man 
ufacturing plants. Outstanding feature 
is frequency sweep up to 30 Mc. over 
entire frequency spectrum of 400 kc 
to 500 Mc. (When necessary, output 
frequency may be increased to 1000 
Mc.) Thus sweeps are furnished al] 
through color television frequency 
bands. Output frequency meter is cali 
brated to 900 Mc. Unit operates on 
117-volt 60-cycle supply, weighs 20 
lbs., measures 16” X 8” X 8”.— Ku 
Electric Co., East Orange, N. J. 


Please mention number 330 when filling out car 





Spot-welding Timer 


New “Type 30CR3” welding timer for 
interval timing of spot welding opera- 
tions over a range of 3 to 120 cycles, 
meets specifications of NEMA class 1A 
Timers, is applicable to manual, air- or 
motor-operated welding equipment. 
Timing adjustment accuracy within 2° 
By selection of terminals on panel, tim- 
er will provide beat or non-beat timing 
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Other Unusual Features of 
Bailey Pyrotron Dual-Temp 
Controllers 


1, Null-balance measuring systems kept 
in continuous balance by inertia free elec- 
tronic detectors and motor control systems. 


2. Ample power for operation of control 
and alarm devices provided by reversible 
slidewire drive motors. 


3. Usual Galvanometer replaced by sturdy 
electronic units. 


4. Conversion of thermocouple emf to 
a-c by saturable core reactors containing 
no moving parts. 


5. Maintenance simplified by easy acces- 
sibility and by interchangeable packaged 
units. 


6. Careful leveling or protection against 
usual vibration not necessary. 








BAILEY METER COMPANY 


1041 IVANHOE ROAD . . . 


CLEVELAND 10, OHIO 


You can cut control panel space easily by using the Bailey Pyrotron 
Temperature Controller. This Potentiometer-Pyrometer can be furnished 
to record and control two separate temperatures at the same time. 


Two Controlling Pyrometers in One 


@ Each control system is actuated 
by a thermocouple which is always 
connected to the self-balancing 
potentiometer circuit. Each tempera- 


ture has its own independent system. 


A comparison of related tempera- 
tures can be made quickly as both 


records are on the same chart. 


For details on this unusual thermo- 
couple type Recording Controller 


ask for Bulletin 232. - 





LOW 
TEMPERATURE LEVEL 
PRESSURE DENSITY 


YGEN O 
a CMBUSTIBLES RATI 
7O 
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on selection and application 


If you work up around 15,000 to 350,- 
000 volts, 2 to 1000 kva, this 24-page 
bulletin is good news on high-potential 
test sets. Thirty-four test sets—com- 
pletely engineered and built by G.E. 
—give you a choice of equipments that 
have been found by use to be most 
practical and economical for either the 
simplest or the most complex instal- 
lations. For extra high voltages, cas- 
cade circuits are featured. Complete, 
proven designs save drafting, engineer- 
ing time, assure quality performance. 
Write for Bulletin GEA-4559, to Ap- 
paratus Dept., General Electric Com- 
pany, Schenectady 5, N. Y. 





high- 
potential 
test sets 


GENERAL (% ELECTRIC 















The most vital part of many precision 
instruments is the electric motor drive. 
It must be accurate . . . and absolutely 
dependable. The quality of the motor 
must be equal to the quality of the in- 
strument —in design, workmanship, 
and performance. 


Bodine engineers have spent over 40 
years in the special field of designing 
and building fractional horsepower 
motors of the finest quality. Their 














Bodine Type K motor, 
available with or with- 
out reducer. 


wide experience in application of these motors to 
precision instruments can aid you in developing a 
motor drive for your instrument. Bodine Electric 
Co., 2244 W. Ohio St., Chicago 12, Ill. 


satiate MOTORS 
HORSEPOWER 
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(initiation of timing cycle from momer, 








tary contact or sustained contact). Tey, 
minal panel is dead front so that ono, 
ator cannot touch terminals when se, 
ting timing interval. Combinations 
“Type 30CR3” are used when it js go. 
sired to control also other portions o 
welding cycle, such as squeeze, heat 
cool, on and off periods. Timer erates 
on 115 or 230 volts 50-60 cycles: Poway. 
25 watts; Ambient temperature: 32° + 
150°F.; Ambient relative humidity. 
| 20% to 95%; Overall dimensions: 9%" 
xX 6%" XK 4%"; Net weight: 8 |bhs_ 
Photoswitch Inc., 77 Broadway, Cam. 
bridge 42, Mass. 
Please mention number 334 when filling out card 
High-pressure 
Manometer 
New “Model A- 
995” high-pressure 
manometer, for ee 
line operating Fa 
pressures up to40) ii 
Ibs./in.?, has , i 
body of formed i 
steel channel con- Be 
struction. Glass Hime 
tubing is top grade, ee 
fully annealed. The 
two straight tubes fe 
are connected by Hie 
cross drilling the 
lower end block. 
Unit is available 
for wall, front-of- ee. 
board and flush Me 
front panel mount- : 
ing. — Meriam In 
strument Co., 10958 





Madison Ave nue, 
Cleveland 2, Ohio. 


Please mention number 


332 


when filling out card 








Sound Pressure Standard 
New “Model BM-101 Hydrophone,” 
primarily designed for use as a stand- 
ard for underwater sound pressure 
measurements, can also be used as 4 









5,32: 
RELA 
TYPE 


standard microphone for making acous- 
tic measurements in air, Frequency 
range in water is from 100 cycles to 
100 ke. and in air from 100 cycles to & 
20 ke. Unit consists of a sound pick-up & 
head connected to a preamplifier by » 
conductor shielded cable with one 10 


ternal conductor separately shielded BATLAN 
Sound pick-up head consists of a cry’ BDenve 
tal assembly surrounded by castor ol & 

and enclosed in a rubber housing. Ab BREW ' 











LBA DOE TT ITER 

















| SENSITIVE LOW-POWER RELAYS 
in a newly improved design 
FOR USE ON AC AND DC 


Engineering superiority in every mechanical and electrical detail makes Struthers- 
Dunn Type 112 Relays far and away “tops” for sensitivity and durability for 
low-power operation on the order of a few milliwatts « A “fool-proof” micrometer 
adjustment assures exceptionally reliable setting of the contact spring « All parts 
are of low-inertia, quick-acting design « Contacts are easy to adjust and stay “put” 
once adjusted ¢ Coils are well insulated and vacuum impregnated ¢ These new 
relays are built throughout for easier installation, higher sensitivity, longer life » Avail- 
able in single-pole double-throw and double-pole double-throw contact combinations. 


Write for Data Bulletin 112. 


‘ STRUTHERS-DUNN 


oe STRUTHERS-DUNN, Inc., 150 N. 13th St., Phila. 7, Pa. 





led. BATLANTA © BALTIMORE * BOSTON ®+ BUFFALO + CHICAGO + CINCINNATI + CLEVELAND *DALLAS 
DENVER + DETROIT+HARTFORD+ INDIANAPOLIS *LOS ANGELES* MINNEAPOLIS * MONTREAL 
b> BNEW YORK e PITTSBURGH ST. LOUIS + SAN FRANCISCO ® SEATTLE » SYRACUSE * TORONTO 
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Wall-Type 
INDICATOR 
PYROMETER 


A PRODUCT OF 40 
YEARS OF RESEARCH 




















Model W-1 
Switchboard Indicator 


Unskilled help may handle this direct- 
deflection instrument, which needs no 


manual adjustment. Designed for 
numerous ranges of temperature, 
both F. and C. 


Write for descriptive 


Bulletin 400 


| Charles Engelhard, Inc. 


233 NJ.R.R. Ave. Newark 5, N. J. 




















CLEANS 
FINE PARTS 
without 
DISMANTLING 
INSTRUMENTS! 


* 


Eng-Sol Unit for 
Bench Installation 


If you have a difficult or costly clean- 

ing problem it will pay you to write 

for our bulletin ‘Precision Cleaning” 

completely describing the Eng-Sol 
| high-velocity compressed air method 
| of instrument cleaning. 


| PASSAIC ANALYTICAL 
| LABORATORIES, Inc. 
| 228 Aycrigg Av. Passaic, N. J. 












Page 218—Jnstruments—Vol. 20 


sence of mechanically-coupled elements 
contributes to extended frequency 
range. A removable screen protects 
rubber jacket from possible damage 
and also serves as an electrostatic 
shield. Preamplifier consists of two 1L4 
type tubes mounted in sponge rubber 
inside a chassis which fits inside am- 
plifier housing. Cable, water-tight gland 
and amplifier chassis are built as a 
unit which can be removed from am- 
plifier housing to replace the tubes. 
When used as a microphone, unit is 
actually equivalent to a Rayleigh disk 
as far as diffraction errors are con- 
cerned, and yet it can be used with the 
same degree of facility as any other 
general-purpose microphone. Owing to 
small dimensions of pick-up, unit can 
be used as a probe for investigating 
sound pressure distribution inside a 
pipe carrying sound, or inside exponen- 
tial horns and other sound-transmission 
systems. Instrument can be used to 
measure sound pressures in liquids 
contained within an enclosure, or to 
all practical purposes unenclosed. Static 
pressure limit, 15 lbs./in.2; depth-in- 
liquid limit, 30 feet.—Brush Develop- 
ment Co., 3321 Perkins Ave., Cleveland 
14, Ohio. 


Please mention number 333 when filling out card 





Adjustable Magnifier 


New magnifying unit has 1%” diam- 
eter lens with full universal mounting, 
with maximum height adjustment of 





2”. Base is heavy pressed steel. Maxi- 
mum over-all height is 34”.—Dayton 
Rogers Mfg. Co., Minneapolis 7, Minn. 


Please mention number 334 when filling out card 





Thermocouple Assembly 


New thermocouple assembly of im- 
proved design is supplied with standard 
No. 8 gage chromel-alumel or iron-con- 
stantan element; can be used with any 
make of pyrometer. Heavy seamless 
drawn %” OD Inconel protecting tube 
fits thermocouple element closely for 
maximum sensitivity and speed of re- 
sponse, advantageous on automatic-con- 
trol installations, Protecting tube is of 
unusually heavy wall thickness (0.147” ) 
and 80% nickel, 18% chromium ductile 
alloy eliminates porosity and _ brittle- 
ness. Terminal head is designed so that 
thermocouple can be quickly inspected 
without disconnecting leads or using a 
screw driver. There is no possibility of 
a wrong reconnection and no interrup- 
tion of production. Thermocouple wires 
enter connecter without bending even 
when two-hole insulators are employed. 
Time-saving features are of advantage 
to large companies who assemble their 





own thermocouples. Thermo: 
ment is easily replaced by loo 
screws. New assemblies a, 
mended for all general heat 
service including neutral " 
except sulphurous atmospher. ne 





diate delivery on all standard Jeno, 
from 12” to 48” in multiples of 6”: », 
60” to 144” inclusive in steps of 1)” _ 
Arklay S. Richards Co., Inc., 52 } 

chester St., Newton Highlands 61, M), 


Please mention number 335 when filling 





Automatic Piston-ring Inspecto; 


New automatic segregating instr 
ment for rapid inspection of compres. 
sion and oil piston rings will aytp. 
matically check thickness to a tolerang, 





limit of 0.0005” and gap width t 
tolerance of 0.007” or 0.010”, and s 
regate rings at a rate of 2,400 | 
hour. After instrument has been set 
up, using piston rings of known mi 





mum and maximum dimensions as mas mea: 
ters, operator places rings to be 
spected in three-finger stack hold reto! 
with gaps arranged so that they fi 
rail on back finger. This insures a b 
. ° , , urt 
rings passing through various gagin: 
stations in the same manner.—Tlv 
Sheffield Corp., Dayton 1, Ohio. Tha 
Please mention number 336 when filling 
sure 





Stationary Centrifugal 


Tachometers 
New “OZ Stationary Tachometers’ 
embody a new construction of pend 
lum and indicating mechanism said t 
result in greatly enhanced perform 













ector 
instru. 
mpres- 

auto- 
erance 


Whether it’s an ice-cream soda or pressure, the problem of measuring and dividing 


toa becomes more difficult as the quantity becomes smaller. 


That’s why W & TF Low Pressure Gauges are specifically designed for precise low pressure 
mas J measurement in any field — aircraft flight tests * automotive road tests * engine and carbu- 


olde retor testing * wind tunnel work * liquid level measurement ° ventilation studies * gas 


y it 

vine Dutner installations and any other air or gas flow measurement. 

_The 
That’s why, too, you’Il want all the advantages found in W & T Low Pres: 
sure Gauges — accuracy to one part in 300 ° calibration for any desired Pre SeuRA 
range * portability * permanent and easy readibility * practical elimination 

«|. f position error and effect of acceleration and gravity * compact and 

ndu- 


sturdy construction * expanded scale if desired * elimination of liquid 





§ INCHES 5 
OF : 
WATER 


level checking and possibility of contamination as encountered in liquid 





column manometers. Write today for Technical Publication 268. 


] (7 WALLACE & TIERNAN 
gFiteviieo9 PRODUCTS, INC. New JERSEY | 





A-62 
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REGULATED POWER SUPPLY 


180-300 volts Type PS-2 


For a simple, efficient, economical power supply to replace messy, 
space-consuming, expensive batteries install a modern G-E Reg- 
ulated Power Supply. Extremely useful where d-c power is re- 
quired to operate electronic devices in research or industry. 
Provides a stable d-c voltage regardless of moderately large or 
rapid changes in the a-c supply voltage. Other regulated power 
supplies available in various ranges. Write today: Electronics 
Department, General Electric Company, Syracuse 1, N.Y. 


GENERAL @ ELECTRIC 


165 F2 


denen, 


ON PRECISION 
INSTRUMENTS 


For an illustrated description of how PERMOPIVOTS are made, 
ask for the new PERMOPIVOT booklet ... Free on request. 
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ance: “Free running to an almos 
believable degree. A thread wi]! 
the tachometer.” Accuracy 

of new models is 0.5% in either 
tion of rotation. They are adapte 
only for high speeds but extremely 
speeds, even inches or feet per minyy 
Every tachometer is hand-graduateq _ 
O. Zernickow Co., 15 Park Ro ; 
York 7, N.Y. 


Please mention number 337 when filling 


v, New 


t Card 





Pneumatic Transmitters 


New “226R Series” pneumatic trans. 
mitters are said to provide a | ractical 
and economical means of pneumatica| 
transmitting, from point of measyra. 
ment to a central control panel, sy¢ 
process variables as temperature, pres. 
sure, rate of flow and liquid levye) 
Among features are a minimum of my. 
ing parts and an improved baffle-ang. 
nozzle assembly. New transmitters ap 
factory-calibrated to accuracies withiy 


0.5% of scale range, assuring straight- 
line relations between pen or pointer 
movement and output air pressure 
throughout range, Standard range is 3 
to 18 lbs./in.?. Other available ranges 
are 2 to 14 and 2 to 15 lbs./in.?. Only 
two micrometer screw adjustments are 
required: one for establishing range of 
instrument; the other for zero setting. 
Relay air valve is the one used in all 
“100 Series Fulscope Controllers.” New 
transmitters (indicating or recording) 
are available for single or double duty; 
also as single-duty transmitter-contrdl. 
lers, containing any of the five standard 
forms of “Fulscope” control action.— 
Taylor Instrument Companies, 95 Ames 
St., Rochester 1, N. Y. 


Please mention number 338 when filling out card 





Decade Amplifier 


New “Model 102A Kaylab Decade 
Amplifier” is said to have higher gain 
and more power output than any prev 
ously available. Instrument has an out- 


ee ee 





> trang. ; be i ~ 3 i 






































































































































ractical ‘ 
atical} is ps Ay : 
easune, ee ea 
1, Such ate! 
"» Dreg. 
level, 4 &§ 
f mov. 
a 7 GENERATOR ROTORS CAN 
— BE OPERATED SAFELY AT 
125,000 RPM 
° i) 

; Cunico is the newest addition to the Arnold high quality permanent 
magnet line. It is a copper nickel cobalt alloy which has very high 
coercive force. Ductile, machineable and malleable, Cunico can be 

Bats fabricated into a wide variety of simple and complex designs. Draw- 

2) ing, cutting, machining, punching and screw machine operations are 
rn c practical. 

A Cunico can be magnetized in any direction, and is most efficient 

. on where a large cross section is available to produce sufficient total flux. 

a Generator rotors are a typical application. A relatively short length 

- a is required to maintain the flux because of its high coercive force. 
sure f 
> is 3 aq 
anges a : 
Only CUNICO CAN BE PRODUCED IN THE FOi- 
a LOWING SHAPES AND APPROXIMATE SIZES: 
_ BARS—” to 1” square 
n @ 
New STRIPS—2” maximum width x 
ing) .015” to .312” thickness 
ty; ° 
tent RODS—%” to 1” in diameter 
dard WIRE-—No. 2 to No. 24 AWG sizes 
n— . P 
wt sts: CASTINGS—Maximum section 1” 
sige: thick 
d 6 19 re 40 ” $0) 5 Write today for details. 
|ENERGY PRODUCT (8yHg/MAX 





























‘Permanent Mag- 

THE ARNOLD ENGINEERING COMPANY suggests many 
j | } } 3 su ests man 

HE ARNOLD ~~ ENGINEERING Pdi) Bs MEY : Bites, which the 

“ war-born improve- 

; ments in permanent 
ST ONTARIO STREET, CHICAGO 11, ILLINOIS ae magnets can be most 
Ms, valuable to you. Send 


BSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 





Specialists in the manufacture of ALNICO PERMANENT MAGNETS for it! 
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FS MULTI-LAYER 
INTERFERENCE FILMS 


Dichroic & Achromatic Beam Splitters 


AA AA 


BLUE RaYS 






































YELLOW RAYS 


Chromatic Spectral Selection Effect; 
a certain portion of the spectrum is 
reflected, the remainder transmitted. 





Achromatic Spectral Selection Effect; the 
incident light is split into two beams, one 
reflected, ome transmitted, each beam re- 
taining the spectral properties of the orig- 
inal incident beam. 


Transmission or reflection peaks as high as 


85 to 90% but the spectral bands are rela- 
tively broad. 


Submit your problems and ask for bulle- 


tin MI-318 giving graphs of standard types 
now available. 


FISH-SCHURMAN CORPORATION 
230 East 45th St., New York 17, N. Y. 





Wcus... CRANKLESS 


MODEL C-2 MEGOHMER 
INSULATION TESTER 


Test Potential to 600 Volts DC. Ranges to 
1000 megohms with two or three additional 
ohm ranges in each instrument. Long mirror 
scales, hand drawn, individually calibrated, 
with more scale divisions for superior read- 
ability and split hair accuracy. Automatically 
decreasing test potential protects equipment 
of low resistance value. 


Truly a Precision Instrument 
WRITE FOR BULLETIN 445 


HERMAN “Sricht 


COMPANY, INC. 
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put impedance of 25 ohms and is used 
as a pre-amplifier for copper-oxide type 
voltmeters as well as for vacuum-tube 
voltmeters. It will deliver up to 50 
volts at 10 ma. RMs. It incorporates 
negative feedback in addition to a fully 
regulated power supply and is flat 
within 1 db from below 10 cycles to 1 
Mc. Amplification factors are X 100, 
xX 1000 and X 10,000 on its three 
ranges. — Kalbfell Laboratories, 1076 
Morena Blvd., San Diego 10, Calif. 


Please mention number 339 when filling out card 





Extreme-pressure 
Relief Valve 


New 5000-lb./in.2 relief valve is 
said to eliminate disadvantages of 
previous designs. Squealing and chatter 


REMOTE 
» CONTROL 
CONNECTION 


are said to be completely eliminated. 
Instantaneous action (preventing ob- 
jectionable pressure peaks), accurate 
maintenance of pressure setting, and 
perfect hydraulic balance are claimed. 
Provision is made for remote control. 
—Superdraulic Corp., Dearborn, Mich. 


Please mention number 340) when filling out card 





Portable Hardness Tester 


New “Ames Hardness Tester” is a 
portable (2-ib.) instrument employing 
diamond-point penetrator for Rockwell 


Diamond Penetrator 







Lucite fesnite, dood 


: Es Indicator: 
i (Rockwell sented,» 





“C” scale tests and a ball-point » 
trator for “B” scale. Pressure ap 
by screw causes C-shaped frame 
flect, thereby moving pointer to qj, 
marking for standard loads. : 
tion is then read on barrel dia] w 
is graduated in “B” and “C 
Throat capacity, 1”. Access: 
clude a V-shaped anvil, two test block: 
and Brinell conversion chart 
Precision Machine Works, Walthp 
54, Mass. 


Please mention number 341 when filling 










Superheater Protection 


New . “Superheater Protective pp, 
vice” consists of a transmitter (j]}, 


trated) connected electrically to a 











































HIGH PRESSuRe 


_— TION 
ay 






































“Bailey Electronic Indicator.” Trans 
mitter is connected to superheater inlet 
and outlet headers to measure pressure 
drop and transmits this measurement 
to indicator. When steam flow ap- 
proaches a predetermined minimum, a 
contact in the indicator flashes a red 
signal warning firemen to take neces 
sary steps to save superheater from 
damage. System may also include a 
high-temperature warning device by 
addition of a resistance element in- 
stalled at superheater outlet and con- 
nected electrically to two-dial “Bailey 
Electronic Indicator.” When steam tem 
perature at superheater outlet becomes 
abnormally high, system sounds 3 
warning horn.—Bailey Meter Co., 105% 
Ivanhoe Road, Cleveland 10, Ohio. 


Please mention number 342 when filling out card 















Vacuum-tube Voltmeter 


New vacuum-tube voltmeter is mak- 
er’s first “Laboratory Kit” (sold un- 
assembled and priced at only a frac 
tion of the cost but said to be fully 
comparable to the finest obtainable 
laboratory VTVM). Among features: 
generous oversizing of all components; 
many parts designed and manufac 



















Bl he n 


Pepeed 


indoors 


P pec ‘ond 
sthe 16. 


Bereen | 
as high 


| fast-m¢ 


In r 


Mextile 


mlypes « 


Mguickly 


| It is 
produc 
Desi 


lamer 
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Aatiy e 





NEW Aid for Industry 


in research, design engineering, and testing 





141U8 





SWINGING 
HAMMER 






ame PLASTIC BAR 




















































SEE how it 


works in ma- 
terials testing 





Western Electric 
FASTAX CAMERA 


¢ World’s fastest portable motion 
picture camera 


* Lays bare secrets of rapidly 
moving parts 


=i Takes black-and-white or color 


Here the Fastax Camera 
shows you just what hap- 
pens when an unnotched 
plastic test specimen 
21%"x l 6" x ] (‘is broken 
in an Izod impact testing 
machine. Note the stress 
patterns at the moment 
of impact shown in the 
fourth frame from the 


top. 
These unretouched en- 
largements are from a 


16 mm Kodachrome film 











nt taken with polarized 
ay ; light ata speed of 4000 
1,2 ie P ‘ frames per second. 

red BT he new Fastax Camera photographs the action of high . 

°S Bspeed machinery or other short-duration phenomena— 


indoors or outdoors—at speeds up to 8000 frames per 












second with the 8 mm model—up to 4000 per second with 
in- Bethe 16mm model. When such pictures are projected on the 
‘a, screen at the rate of 16 per second—a “time magnification” SEND THIS 
m- [pas high as 500 to 1—they lay bare the innermost secrets of 
nes BP fast-moving parts. COUPON 
Po In research and design engineering of machine tools, 
Rextile machinery, aviation, automotive and many other Pa. TODAY 
Aypes of products having moving parts, the Fastax can ayy 5 
7% mage : Graybar Electric Company, Dept. I 22 | 
quickly show up frailties and lead to better design. 420 Lexington Ave., New York 17, N. Y.’ 
| It is invaluable, too, in testing materials and finished Please send me full information about Western Electric 
ke i roducts. Fastax Cameras. | 
in- §[ Designed by Bell Telephone Laboratories, the Fastax — a | 
ty Lamera solved many important wartime problems. It is Company | 
ole ow available to help you. For complete information, fill Address | 
s: Fan and mail the coupon, or contact your local represen- | 
o prtive iiss 





x 
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must train for TOMORROW 
—a challenge intensified by 
the accelerating pace of scien, 


tific and engineering advance. \ 


Specially designed to meet the 
needs of modern education, 


is the NEW... STUDENT'S OSCILLOGRAPH 
+ pape ‘ * ug atl 








», 


TYPE $-14 


An Essential part of the modern college | 
~ laboratory: 


@ Accuracy, for the critical 


- researcher 


@ Simplicity, for the under- 
graduate student 


@ 6 to 12 channels, precision 


components 


os WRITE FOR 


TECHNICAL BULLETIN. 


: SP-183B 





tured specifically for this instrumen: 
close tolerances; laced cables; fly. 
drilled chassis and _ sub-assemblies 
aged and selected tubes and profusely. 
illustrated instructions. Only a scre 
driver and soldering iron are required 
to assemble and wire entire unit; job 
can be done in a few hours’ time— 
Frederic D. Schottland, 104-18 Metro. 
politan Ave., Forest Hills, N. Y. 


Please mention number 343 when filling 





Sealed Plug-in Relay 


New “Bulletin 108 Sensitive Relay’ 
is of plug-in type mounted on standard 
octal base and enclosed in hermetically. 
sealed cylindrical metal can. Relay is 


INSTRUMENT COMPANY 


1315 SO. CLARKSON STREET « DENVER 10, COLORADO 





“ , ae ry 
Man siambones ICr as 


provided with a normally-open single 
pole contact having contact ratings of 

2 amperes 24 volts a.c. or dc. 0.75 
amperes 125 volts d.c. and 2 amperes 
125 volts a.c. (A-c. ratings are fori 
non-inductive loads at commercial fre: 
quencies.) Average coil consumption is 
0.056 watts. Can dimensions 2” dia. by 
238” high.— Ward Leonard Electri 
Co., Mount Vernon, N. Y. 


Please mention number 344 when filling out card 


Littelfuse precision-built fuses are 

so inexpensive that every manufac- 

turer can effectively protect his product and reputation 
at relatively small cost. Complete range of types and 
sizes for instruments, small motors, radio and elec- 
tronic circuits, automobile, aircraft and marine instru- 
ments, and all types of electrical equipment. For com- 
plete information on these and other Littelfuse quality 
products, send for Catalog No. 9... . just off the press. 





Photoelectric Flame-failure 
Safeguard 


New “Fireye Photoelectric Flame 
Failure Safeguard” protects against 
hazard of explosion caused by flame 
failure in industrial oil burner insta 
lations. Equipment consists of “Photo 
electric Scanner Type 45PH5” fo 
monitoring main oil burner flame ané 
“Programming Control Type 24PJ3 
for programming oil pump, oi! valve 
and ignition system. “Flame Rod Tyr 
45JP1” may be added if desired 
monitor the gas pilot flame as wel.f 
Scanner is said to be readily install 
on burner plate either at time of 
sembly of original burner equipmet'y 
or upon installation in the field. Sinthy 


METER-BACK MOUNT- 

ING for 8AG fuses. 

Mounts direct on one 

meter binding post and 

wire connects to screw 8AG FUSE. ‘‘Quicker than a 

terminal of Mounting. short circuit.'’ Precision designed 

Overalllengthonly1.”. and built. Note bridge-type con- 
struction which protects the del- 
icate filaments in fuses of very 
low fractional amperage. 


Qeeoyorated 


4775 E. RAVENSWOOD AVE. —_ CHICAGO 40, U.S.A. 
WITE-T-LITE © SWITCH-LITE + IGNITION-FRITZ + WEON INDICATORS + SWITCHES + CIRCUIT BREAKERS + FUSES, MOUNTINGS AND ACCESSORIES 


FUSE EXTRACTOR POST for 8AG 
fuses. Finger operated. Also 
available with screw-driver slot 
knob. A quicker, safer, simpler 
method for mounting and chang- 
ing fuses. 


LITTELFUSE 
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Accuracy to the Microsecond.....! 






'NEW AND IMPROVED 
DU MONT TYPE 248 
CATHODE-RAY 
GSCILLOGRAPH 



















IMPROVEMENTS 


@ Beam blanking over a range of 30 cps 
its job to 5 mc by automatically applying 
approximately 100 volts potential to 
the grid of the cathode-ray tube. 





© Sweep linearity within approximately 
10% over the entire range from 15 
cps to 150 kc, and on driven sweep. 


ndard @ These special improvements, plus the 


cal already established features of the WITH NEW TIME BASE 


Du Mont Type 248, assure you of 


the continuing perfection which G E N E R A yy O R AND 


makes possible the slogan .. . Accu- 


racy to the Microsecond—Improved! B E A M B L A N K I N G 
CIRCUITS 









SPECIAL NOTE: This instrument is also avail- 
able as Type 248-A which utilizes the Type 5RP 
multiband high-voltage cathode-ray tube in 
lieu of the Type 5JP normally supplied. The re- 
quired high voltage is supplied by the Type 
263-A 10 KV power supply. 

Present owners of Du Mont Type 248 may 
have their instruments modified into Type 248-A 
design if they so desire. This modification 
makes possible the photography and visual 
observation of single transients which have 
extremely high writing rates and which were 
S hitherto invisible. 

Write for literature. 

















© ALLEN B. DUMONT LABORATORIES, INC. 


OUMONY Zecin Lachonine Monin 


ALLEN B. DUMONT LABORATORIES, INC., PASSAIC, NEW JERSEY * CABLE ADDRESS: ALBEEDU, PASSAIC, N. J., Us $. A: 








IN CANADA: CYCLOGRAPH SERVICES, LTD. 494 King St., E., Toronto, Ont. 











RAWSON TWIN 
MULTIMETER 





Type S012 Accuracy % of 1°% DC 
Size 12”x 8”x 6” 
A Combination AC. Multimeter and 
DC Multimeter 
Range of Measurements 
DC | Microampere to | Ampere. 
20 Microvolts to 1000 Volts. 
AC [thermocouple type) 
2 Milliamperes to 3 Amperes. 
60 Millivolts to 1000 Volts. 
Write for bulletin 
WE ALSO SUPPLY 
REGULAR DC METERS 
THERMOCOUPLE AC METERS 
MULTIMETERS 


FLUXMETERS 
ELECTROSTATIC VOLTMETERS 


Special apparatus built to order 
RAWSON ELECTRICAL 
INSTRUMENT COMPANY 
112 Potter St. Cambridge, Mass. 


Representatives 
Chicago - Los Angeles - New York City 



















AMTHOR 
TENSILE STRENGTH 
TESTERS 
for 
PAPER 
CORDAGE 
RUBBER 
LEATHER 
WIRE 
FLAT MATERIALS 
7 


PAPER FOLDING ENDURANCE TESTER 
BURSTING TESTER 
MICROMETERS (POCKET and DESK) 
PAPER BASIS WEIGHT SCALES 
CORDAGE SCALES 
ALUMINUM FOIL SCALES 
COMPUTING SCALES 
RUBBER ABRASION TESTER 


DEAD WEIGHT 
PRESSURE GAUGE TESTER 


TACHOMETERS 
INDICATING and RECORDING 


MERCURY COLUMN GAUGES 


AMTHOR 
TESTING INSTRUMENT CO. INC. 
48 Van Sinderen Ave., Brooklyn, N. Y. 
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it contains both phototube and ampli- 
fier tube, no special shielded cable is 
required between scanner and pro- 
gramming control. System is designed 
to withstand 125°F. ambient tempera- 
ture and is impervious to humidity. 
Programming control provides oil-valve 
delay and post-ignition period settings 
in seconds. Timing is by synchronous 
motor. Relay contacts are capable of 
handling directly a 1-hp. pump motor. 
—Combustion Control Corp., 77 Broad- 
way, Cambridge 42, Mass. 


Please mention number 345 when filling out card 





Air Pressure Regulator 


New air pressure regulator is ad- 
justable to function in systems operat- 
ing at pressures from 10 to 150 
Ibs./in.2, comes with a pressure gage. 
A number of these regulators can be 
used in a system, one for air-operated 
unit, because of reduced wear and tear 
on compressor and reduced air costs, 
better control, etc.—A. Schrader’s Son, 
Div. of Scovill Mfg. Co., Inc., Brook- 
lyn 17, N. Y. 


Please mention number 346 when filling out card 





Automatic Inspector-classifier 


for Small Parts 

New automatic inspection system 
for small parts (company’s first offer- 
ing to private industry after 25 years 
developing and manufacturing instru- 
ments for the U. S. Navy exclusively) 
is an electronic light-indicating ccm- 
parator with automatic classification 
of parts up to 14” sphere maximum 
size, This equipment inspects, counts 
and sorts parts and places them in good 
and rejected groups. In conjunction 


with a variety of components likewise 









furnished by this company, syster 
said to offer inspection stations ¢, m . 
the needs of every type of j laste 
and to be adaptable for both », meh 
and hopper feeds with no thoyon.” 
skill required. Features: bros 1 roa 
of adjustable tolerances; spe: bi 









: 3 UD ty 
7,000 pieces per hour; changeover frop, 
one part to another or from one dimen, 
sion to another in a matter of minute 






—Arma Corp., Brooklyn, N. Y. 


Please mention number 347 when fi 









Attenuators 


New type of mechanical cor 
for attenuators has improved featur 
including: (1) non-ferrous can: (9) 
totally-shielded .dust-proof 
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(3) two-piece can with foolproof lock 
whereby dust cover can readily be re. 
moved with one hand; (4) all moistuy 





































































absorbing parts eliminated; (5) ground HE 1 
lug on can supplied if required. Tw Up - 
hole mounting is standard but sing’ plied br 
hole mounting available. Dimensions of gence th! 
new unit interchangeable with preced trumen 
ing models.—The Daven Co., 191 Cen. Biter is a 
tral Avenue, Newark, N. J. by seve! 
Please mention number 34g when filling y itle a! 
ment — 
” 
Wire Recorders for Sound -_e 
New magnetic wire recorders utilize Mound it 
stainless steel wire without any mé ven in 
chanical contact, make possible 10,000 [ijhrariar 
play-backs. Undersigned company, [pur supy 
which manufactured wire recorders fi Spy dis 
bopy dis. 
Therefo1 
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air, sea and land service during the 
war, announces that it is now in qua! 
tity production of two perfected busi- 
ness models, one for office, the other 2 


portable model for two-way ai! fime wit 

munication, for outside use by execu- amall” |] 

tives, reporters, etc.—Peirce Wire Re- Bgver, the 

corder Corp.,1328 Sherman Ave.,Evans- Figmall” J 

ton, Illinois. Be ansy 
Please mention number 349 when filling out 
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M. F. BEHAR, Editor 


Dear Mr. K——: Your inquiry of 
ebruary 8th on starting an instru- 
nent department was the latest of 
nany of its kind to which—of neces- 
ty—only brief replies were sent. This 
ne, however, I have spent a few hours 
xtting down data and compiling a list 
f references—not only for you but for 
hers who will read this in our next 
sue, because this letter will be run as 
e March editorial. 

Under your name the title “Secre- 
ary-Treasurer” is typed, but our Cir- 
Jation Department informs me that 
ou have your Instruments mailed to 
our home address and that you are an 
Id subscriber, so I have reason to feel 
fertain that you (and perhaps others 


lock jn the top management of your com- 
De re- Many) do not need to be convinced of 
sture- ithe value of an Instrument Department. 
Twa Up to now, someone in this office re- 
ngle. lied briefly, giving as the only refer- 
ns of gence the book “Fundamentals of In- 
eco. etrumentation,” of which the last chap- 


Cen. Hter is a compendium of seven sections 
by seven authors, under the general 
itle “The Plant Instrument Depart- 
ment — Its Organization and Equip- 
ment.” This book has been out of print 

d or several years and is no longer to be 

tilize (found in all technical libraries — not 

me- [even in some of the big ones, whose 

0,000 Miibrarians ordered replacements after 

any, Mur supply ran out. Even our last office 

§ fo py disappeared a couple of years ago. 

herefore the procurement of this book 

even on loan—is becoming more and 

Pore difficult, especially for young 

fompanies like yours and others in the 

Bviation industry. We are at work on 

§ new edition with thorough treatments 

f Instrument Department problems, 

ut you want information promptly. 

Hence the long list of articles appended 

this letter, in addition to the letter 

self. 















CALIBRATION, ETC. 


> You will find many lists in the ap- 
pended bibliography but I cannot give 
you one single list. The reason is that 
nere does not exist a list of reference 
Standards, calibrating devices, and 
ysi- eeeher equipment suitable for any In- 
ya erument Department and at the same 
m- —#me within the budget of an “average 
ecu : all” Instrument Department. More- 
Re- BQver, the question what is an “average 

all” Instrument Department cannot 
be answered exactly because no two 
Separtments are alike. Yours, for ex- 


nstruments 


SOON WANT IC) > 
Measurement 


and Control 


On Starting an Instrument Department 


ample, is closer to the air transport 
industry than to, say, the textile indus- 
try. I have often “stuck out my neck,” 
however, in asserting that there is one 
universal principle which, if observed, 
will enable any department to deter- 
mine its minimum requirements. It is 
simply the principle that each working 
instrument should be checked periodic- 
ally against a “standard,” which 
“standard” need not be an elaborate 
and expensive National Bureau of 
Standards instrument or apparatus, 
but only an instrument more accurate 
than the working instruments by one 
order of magnitude, or, as the common 
expression goes, by “one more decimal.” 

In other words, if you have a num- 
ber of indicating and recording ther- 
mometers all desired to be accurate to 
one degree Fahrenheit and if the tem- 
peratures they measure do not ‘exceed 
the range of 32°F. to 600°F., then all 
you need to check them is four or five 
laboratory - grade thermometers accu- 
rate to 0.1°F. and several small home- 
made baths or chambers in which to 
immerse the bulbs of a working ther- 
mometer and of a standard thermom- 
eter. These baths or chambers need not 
be expensive precisely-adjustable con- 
stant-temperature baths such as those 
in research laboratories, but can be sim- 
ple and inexpensive. The essential is not 
that the temperature should be controll- 
able or adjustable to a small fraction 
of a degree but simply that the tem- 
perature remain constant while the 
readings of the working thermometers 
are. being compared with the readings 
of the certified thermometers. For this 
kind of constancy the principal require- 
ments of a bath (water, oil or salt) are 
ample capacity, stirring and insula- 
tion. In addition to a bath, a steam 
chamber can be easily contrived from a 
four-foot length of 6” or 8” pipe. 

For calibrating ordinary working 
pyrometers of the thermoelectric type, 
likewise, a portable potentiometer, one 
or two certified thermocouples, a Ther- 
mos flask for ice-point reference, and 
one small laboratory oven should suf- 
fice—but be sure to follow the instruc- 
tions accompanying the portable po- 
tentiometer. 

For calibrating pressure gages, in- 
cluding the differential manometers of 
most flowmeters, two or three simple 
mercury and water columns, plus a 
dead-weight tester or an “‘inspector’s 
gage” for the higher pressures, will 





suffice. Bear in mind that liquid columns 
are “primary” standards only when 
properly measured. 

Working tachometers can easily be 
checked by any of several readily- 
available chronometric tachometers or 
by using a narrow-range frequency 
meter in conjunction with a small a-c. 
generator (or one of various “benches” 
or “stands” specially made for the air 
transport industry —with which you 
are already familiar). 

For calibrating CO and COe working 
instruments there are various styles of 
laboratory apparatus— some of them 
portable but remarkably accurate when 
properly used, 

And so on for other basic classes of 
measurements, the result being not a 
“laboratory” but simply a group of in- 
dependent calibration benches. 

The next stage usually consists in 
the acquisition of standards of length, 
mass, etc.: gage blocks, micrometers, a 
laboratory balance, a Wheatstone or 
Mueller bridge, a microscope, a mer- 
curial barometer, etc. With such equip- 
ment at hand, in addition to the items 
already mentioned, you have a labora 
tory section, or standards section, 
within the Department—and it should 
be operated by at least a junior physi- 
cist, unless it is under the direct super- 
vision of a Department Head who is 
himself either a physicist or an engi- 
neer possessing the requisite special 
knowledge, preferably gained by 
perience. 


ex- 


MAINTENANCE, ETC. 

You request a list of equipment for 
maintaining and servicing your plant 
instruments of “various makes.” For 
bare maintenance, a small new Instru 
ment Department usually starts with 
hand tools only. If the instrument 
manufacturers’ printed instructions are 
faithfully observed, a good assortment 
of pocket tools will be quite sufficient 
to keep them in good condition in your 
plant. I state this without hesitation 
because I am sure that you have em 
ployed a number of ex-service men who 
had been given Aircraft Instrument 
Technician training. These men, under 
proper supervision, can maintain your 
industrial instruments in good condi- 
tion — if these instruments are not 
abused in your heat-treating depart- 
ment, machine shops, power plant, etc. 
(By the way, are the heads of your 
operating departments instrument- 
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minded? Also, are there instrument- 
trained ex-service men in all of these 
departments?) 

“Servicing” is quite a flexible term. 
To most Instrumenticians, however, it 
covers much more than maintenance, 
for it includes field and test-stand ad- 
justments (even critical adjustments) 
and some repairs, but it does not in- 
clude the advanced or major repairing 
which involves making parts, refilling 
tube systems, etc. I am at a loss to fur- 
nish you the list of equipment you re- 
quest. Being an old Instruments sub- 
scriber, you know that skill and experi- 
ence are much more important than 
special equipment. Although you do not 
list electrical indicating instruments 
and give me the impression that you 
will send them back to the factory for 
servicing, I recommend Spencer's 
“Maintenance and Servicing of Elec- 
trical Instruments” published by our 
company: the new 272-page second edi- 
tion is well worth its two-dollar price. 

When your maintenance and servic- 
ing equipment overflows a tool kit and 
includes a small lathe, a drill press, a 
grinder, a welding outfit, etc.—when it 
requires benches—this expansion will 
mark the second stage—just as with 
your calibrating facilities. Then, the 
Department will be divided into a lab- 
oratory and a shop, perhaps still in the 
same room but sharply separated func- 
tionally. This functional division is im- 
portant. Moreover, as the Department 
grows, there will be a third function, 
namely, office work, keeping records of 
all the working instruments in your 
plant and providing for their calibra- 
tion at regular intervals. 

I must repeat, however, that no two 
Instrument Departments are alike, 
even when they are new and small— 
especially when they are new and small, 
for then it usually is one man’s person- 
ality, his relations with top manage- 
ment, his ability to “sell” his Depart- 
ment, and other intangible factors, that 
determine the initial investment and 
the plans for future expansion. 


BIBLIOGRAPHY 


You will find equipment lists—and 
much other useful information—in the 
numerous articles we published on 
plant Instrument Departments (and 
Testing Departments, etc.). Herewith 
is a partial list: In the last column, 
“I.” indicates that lists are included; 
“T” indicates that training of person- 
nel is discussed; “O” indicates that de- 
partmental organization is discussed. 

If your Jnstruments file does not go 
back to 1932 you can look up the older 
articles the next time you are in a 
town where there is a library that has 
Instruments files or you can order 
photostats or microfilms. A word about 
the articles by the undersigned in 1936 
and 1937: these are some of the articles 
in a series entitled “Instruments Read- 
ers at Work” and, as you progress in 
building up your Department, you will 
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do well to correspond directly with 
some of these men, also with some of 
the other large-company Instrument 
Department heads who have written 
articles cited in my list. I am sure that 
each one has a collection of mimeo- 
graphed or printed matter pertaining 


Year Month Author 


1932 Feb. 
1935 Nov. 
1936 Jan. 
Feb. 
Mar. 
Apr. 
Apr. 
May 
June 
July 
Aug. 
Sep. 
Oct. 
Nov. 
Dec. 
Dec. 
Jan. 
Jan. 
Apr. 
May 
July 
Aug. 
Aug. 
Dec. 
Mar. 
Apr. 
May 


M. F. Behar 
M. F. Behar 
W. G. Egnor 
W. R. Gilbert 
R. L. Strode 


to his Department, from whic} 
conveniently spare some for out 
tribution. They all are fine m a“ 
ful and considerate as well as toy.9 
Instrumenticians. 
Cordially yours, 
M. F. Bena, Ff; 


Co. whose dep’t is described 


Parestene T @:% Co............ 
Firestone T & R Co 

Westinghouse (plant) 

Bantam Ball Bearing Co........ 
Dow Chemical Co. (Phys. Lab.) . 
Pittsburgh Plate Glass Co 

Brown Instr. Co. (Training Dep’t) 
Gulf Ref. Co. (Neville Id. Ref.) 
Pittsburgh Testing Labs 

Navy Yard, Wash’n, D. C 

SNL ORI EIS Gia. g oa 64 ss 00500. 
Airco Lab., Jersey City 

Duquesne Works, C.-J. Steel..... 
Driver-Harris Co. (Quality Control) 
Nat’l Radiator Corp. (Research Dep’t) 
Atlantic Ref. Co. (Phila. Ref.) . 
Atlantic Ref. Co. (Phila. Ref.).. 
Westinghouse (Labs only) 

Good Housekeeping Inst. (Lab)... 
N. Y. Univ. Gage Lab 
Bristol-Myers Co. ... 36a... en. 
Phila. Gas Works Co 
, Bo Fe a et 
Pacific G. & Elec. (Lab) 

G-E (Calib’n Equipm’t) 

Weston (Calib’n Equipm’t) 

G-E (Motor Testing) 


May-Sep. W. W. Dulmage ..... Ford plant (five articles) 


Apr. 
Dec. 
Jan. 
Jan. 
Oct. 
Oct. 
Oct. 
Jan. 
Mar. 
Apr. 
Apr. 
Apr. 
July 
Sep. 
Sep. 
Oct. 
Dec. 
Feb. 


Fred Hunter 
Ralph Rand 


Carl Nisbet 
Morey Eggleston 
Hugh Davis 
George L. Seavy 
Philip Ewald 
Robert H. Burck 
Carl Nisbet 


W. J. Watkins 


oN fe” rg Charleston Trade School 
United Air Lines (base) 
Texas Co., Casper, Wyo 

ae ke. Ohio Steel Co., Cleveland 
Delta Airlines (base) 
Western Air Lines (base)....... 
TWA (base) 

Boston Gas & Fuel 
ESMDT Course 

Am. Airlines (base) 

Delta Airlines (base) 

W. BD. Taame soi. kas. TWA Instr’t Dep’t 
Spartan Sch. Instr’t Dep’t 
Bell Labs Instr’t Bureau 
Shelby Aero School 

Chicago Aero School 

Am. Sch. of Aircraft Inst’ts 
Elden G. Chapman....Spokane AAF Instr’t Shops 


Apr., June, Nov. R. A. Bowman. “Ideal” gage dep’t equipment 


Oct. 
Jan. D. J. Bergman & 
G. G. Gallagher 
G. P. Bosomworth 
R. W. Cermak 


V. H. Hiermeir 


Jan. 
Jan. 
Apr. 
Nov. 
Feb. 
Nov. 


Harry Gollob ........Standardized courses 


Univ. Oil 

Firestone T & R 

Dow Chem. Co. (Instr’t Dep’t).... 
(Typical Oil ref. instr’t dep’t).... 
J. W. Lankford....... CAA Mechanics’ Certif. .......... 
Mrs. M. M. Gilbert....Bell Lab. elec. instr’t calib......... 
SPECIAL ISSUE on Instrumentation and the University 


but containing many industry discussions 


May F. H. Trapnell 
Oct. 
Oct. 
Nov. 
Dec. 
Dec. 
Feb. 
(soon) 


Joseph Manuele 


W. H. Fortney 
P. G. Exline 


Eng’g Dep’t, duPont 

H. F. Moore..........Std. Oil Co. of N. J 

OE ee Corn Products Ref. Co 

i ee Canada’s syn, rub. plant instr’t dep’t 
Westinghouse (Quality Control Dep’t) 
Roger L. Geer........ Cornell Univ. Instr. Course 

Humble O & R Co. (Baytown Ref’y) 
Gulf pilot plant Instr. Dep’t 
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By PAUL 


rs, ! ACUUM TUBES have been in 
existence for exactly forty years. 
Their application to communica- 
Sy». Miliition has already cut a wide swath in 
. pace and in war. Their applicability 
Yel RS, industrial measurement and control 
mstruments should have been obvious. 
Yet we can safely say that only the 
yrface has been scratched in indus- 
rial electronics. The appearance of 
acuum tubes in our every-day life has 
een super-dramatic. Its shadow has 
lipsed a wealth of less spectacular 
jevelopments. A great number of these 
re still buried. They form a gold mine 
or the prospecting engineer and de- 
signer. The industrial use of some of 
he newest electronic circuits, for in- 
stance, has been very limited as yet. 
Tf True, induction heating has come of 
age and dielectric heating is growing 
p, but electronic amplifiers have only 
| just made their appearance in the 
easurement and control devices made 
by the leading instrument companies. 
We have some newer types of slow- 
speed motors, which obviate the need 
fof clumsy reduction gears in instru- 
ments. Few of them have been incor- 
porated as yet in standard designs. 
Some use has been made of the latest 
solenoid designs, but their possibilities 
thave been by no means exhausted. 
New types of ceramics have found 
large-scale use in capacitors because 
bof their high dielectric constant; other 
ceramics with remarkable electric prop- 
erties still await wider applications. 
The strip mills making continuous 
Hengths of sheet steel available for body 
pbuilding have almost revolutionized the 
automobile business. Novel alloys and 
metals and old ones in heretofore un- 
jobtainable thicknesses, widths and 
lengths now await the genius of the 
“designing engineer. 
| These are only a few of the most 
‘conspicuous examples from among the 
accumulated abundance of knowledge, 
(skills, techniques and design elements 
v BP available . . . and awaiting the design- 
’ & ing engineer. 
We have selected temperature in- 
; | ‘ttuments as the subject of our excur- 
; sion into things of the future, because 
temperature instruments make up more 
'than one-half of all instruments sold. 














































a a | 


O&l 
( & Therefore they overshadow all other in- 
)&l JE struments in technical and economic im- 
» portance, 
a Let us imagine ourselves at the draw- 
OF ing board, facing the task of designing 
T "the most advanced temperature instru- 
aL ' ment. Out of the design features avail- 


6 able and not yet generally used, we will 
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{ Temperature Instruments of the Future 


G. WEILLER, Consulting Engineer, New York City 


select the must promising ones and com- 
bine them into the temperature instru- 
ment of the future. If we do this in our 
mind, we can visualize its performance 
and appearance. 


THE PRIMARY ELEMENT 


Since the beginning of temperature 
measurements, the variety of primary 
elements has not increased very fast. 
The expansion of mercury is, of course, 
the oldest physical property used, and 
mercury-expansion thermometers still 
bulk large among these instruments. 
The expansion of solid metals, of gases 
and of volatile liquids was added some 
fifty or sixty years ago. 

The thermocouple appeared at about 
the same time for the measurement of 
high temperatures. Still later, the re- 
sistance thermometer was placed on the 
market, but it never attained any great 
popularity except as a precision instru- 
ment for laboratory use. 

For the temperature instrument of 
the future, we will select two new types 
of primary elements. A choice of new 
high-temperature -coefficient ceramics 
will provide us with a short-range high- 
sensitivity unit, while for wide ranges 
and lower sensitivity, ceramics or glass- 
es coated very thinly with various met- 
als will probably be found to be the 
most attractive. 

The instrument will, of course, be an 
advanced resistance thermometer. The 
new units make higher sensitivity and, 
in some cases, even more stability avail- 
able to the engineer. 

While sensitivity and accuracy of the 
conventional type industrial thermome- 
ter is of the order of +1°, it will be 
easy with the new type of unit to con- 
struct temperature indicators and con- 
trollers which will be operable within 
differences of +0.01° or less. 

The new ceramics also seem to be ex- 
tremely stable—probably more so than 
any of the older types of primary ele- 
ments. 

High-temperature-coefficient ceramics 
make available temperature coefficients 
up to 6% per degree centigrade. These 
compare with 0.36% for platinum re- 
sistance elements. 

Furthermore, they can be produced of 
any desired resistance values. For work 
with electronic amplifiers we can make 
them to be about 100,000 or 200,000 
ohms. Therefore, we can use from 25 to 
50 volts of exciting a-c. potential, in- 
stead of the fraction of a volt or several 
volts employed on metal-wire resistance 
units. 

The combination of high voltage and 


high temperature coefficient results in a 
signal voltage about a thousand times 
greater than that obtainable from the 
old-type units. We thereby eliminate 
one or two stages of amplification. The 
resultant reduction in cost is not partic 
ularly important. But the gain is stabil 
ity, simplicity and ease of maintenance 
is very considerable. 

While metal-coated ceramics or glass 
es have the same temperature coefficient 
as the corresponding metal wires, they 
attractive because, to their 
they permit the 


are owing 
higher 
of higher voltages. 

We have ample reason to believe that 
the accuracy of these units 
made to be very much better than that 
of all conventional units other than the 
platinum resistance thermometers. 


resistance, use 


could be 


Now, some readers may ask, wii2t on 
earth is the use of measuring and con- 
trolling temperature with greater ac 
curacy? I could cite a few cases where 
the advantage is quite definite. 

There are for instance some 
trial processes where the temperature 
cannot be permitted to rise beyond a 
certain ceiling without spoiling the 
product. On the other hand, reaction 
speed and yield increase with the re- 
action temperature. 

With conventional the 
controlled temperature kept 
low enough to make sure that the ceil- 
ing will not be pierced by the overshoot- 
ing of the control point. Increasing the 
sensitivity by a factor of 10 results in 
reducing the range between the lowest 
and highest temperature of the batch, 
also, by approximately a factor of 10. 
Consequently, the control point and, 
with it, the average process temper- 
ature, can be kept much closer to the 
ceiling without danger of spoilage. 

I know of one case where the drying 
time of a product has been reduced from 
five days to three days by the installa- 
tion of a really sensitive instrument, 
and the attendant increase of the dry- 
ing-room temperature was only 12°. 

The higher speed of response will op- 
erate in the same direction. The 
elements can be made to have a very 
small mass. Therefore, the speed of re- 
sponse is higher than that of any other 
conventional temperature-sensitive ele- 
ment except a bare thermocouple. 


indus 


instruments, 
must be 


new 


REMOTE CONTROL AND INDICATION 


Hardly any of the conventional in- 
struments is convenient for remote in- 
dication and control over distances of 
more than fifty feet. It would be desir- 
able to have temperature instruments 
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with performance entirely independent 
of the distance between primary ele- 
ment and recorder or controller. 

Because of the high resistance of the 
new primary elements, several hundred 
feet of cable can be inserted between 
the bulb and the amplifier. Between the 
amplifier and the controller or recorder, 
if any, there could be several miles of 
wiring without affecting performance. 

Pneumatic instruments have an ap- 
preciable time lag, if the controller-to- 
valve distance exceeds a few hundred 
feet. Electric transmission is, of course, 
instantaneous, regardless of distance, if 
some simple precautions are taken. 

Multiple recording and indications at 
various points in the plant are also 
easily accomplished. 


THE OFF-AND-ON CONTROL 

While any desired operational char- 
acteristics can be incorporated in our 
instruments of the future, some of them 
will undoubtedly be plain off-and-on 
controllers. Such a system will consist 
of the primary element, a connecting 
cable, an amplifier and a simple relay 
unit adapted to vacuum-tube operation. 

Only one stage of amplification in ad- 
dition to the output stage is necessary. 

The prime relay is of the sensitive 
variety which, in turn, controls a medi- 
um-size relay. The contacts of the latter 
can handle up to 30 amperes. 

Such a combination has been put 
through 50,000,000 operations without 
failure, 

The bad reputation of relays is quite 
unwarranted. Relays can be made as re- 
liable as steam engines, if their limita- 
tions are carefully determined. 

In addition to greater sensitivity and 
a lower time constant, other desirable 
features can be incorporated into such 
an automatic controller. Up to three re- 
lays can be used in series, each one set 
for a different temperature. 

There are various obvious uses for 
this arrangement. One of them is pre- 
vention of overshooting in a batch pro- 
cess. One of the relays can be used to 
switch off part of the fuel supply before 
the finer control temperature is 
reached. This, however, does not ex- 
haust the designed flexibility of such a 
controller. If it is used in connection 
with an electropneumatic value oper- 
ator, the output of the amplifier can be 
employed to operate the modulating 
value. In this way, the speed of correc- 
tion can easily be made a function of 
the extent of deviation. In this way, we 
can obtain an advanced type of control 
with extremely simple means, 


INDICATOR-RECORDER 
Temperature instruments started 
their career as hand-made fine instru- 
ments. Later on, when they were being 
produced in larger quantities, they were 
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designed so that most of the parts could 

be made on a punch press. Most of the 
mechanism now has not a little of an 
alarm-clock appearance. That does not 
seem to interfere with the efficiency of 
their performance—-when they are in 
good order. As they consist of compara- 
tively flimsy parts and the power avail- 
able to drive the mechanisms is never 
ample, they require an undue amount 
of maintenance to prevent them from 
sticking occasionally, and otherwise get- 
ting out of order. Maintenance, repair 
and service require trained instrument 
men. 

Would it not be worth while to build 
an advanced instrument with the ap- 
pearance of a machine where no shaft 
is smaller than 4%”? Such instrument 
machines could then be maintained by 
the same skilled mechanic who takes 
care of other high-grade equipment. It 
would not be necessary to use instru- 
ment specialists, 

This seems a large bill to fill, but the 
advances in engineering applicable to 
instruments have been so considerable 
that all these requirements can be com- 
plied with quite easily by the Instru- 
ment of the Future. 

There are a number of ways of add- 
ing an indicator to the thermometer of 
the future. The simplest and most effec- 
tive one consists of mounting a vari- 
able resistor so as to make up two arms 
of the bridge directly on the pointer 
shaft. In its simplest form, the relay 
of our off-and-on controller will start, 
stop and reverse the driving motor, and 
with it the pointer shaft. If there is any 
demand for super sensitivity, say 0.01° 
or better, this can be readily accom- 
plished. 

The relay is replaced by a 0-to-1 milli- 
ammeter. The tip of the pointer is pro- 
vided with a minute contact which op- 
erates against two stationary contacts. 
With an associated electronic relay, the 
movement of the milliammeter pointer 
will then control the pointer motor. 

In spite of everything said to the 
contrary, it is perfectly practical to op- 
erate in this fashion and, in fact, there 
are several ways of utilizing the con- 
tact between a pointer and stationary 
contacts, even at contact pressures of a 
small fraction of a milligram. Such an 
arrangement, if properly designed, will 
go through 30 to 50 million operations 
without the slightest trouble. 

Let us follow the details of this in- 
strument, starting from the outside, 
then going into further details of its 
mechanism. In keeping with recent 
trends, the instrument will probably 
have a 10” circular chart. The scale 
surrounding the chart is blocked in 
heavy lines and figures. 

We are striving for a visibility range 


of about 200 feet. The sca 
illuminated from the rear, + 
the visibility if the instrun 

cated in some dark place. A 

white and green signal lights 
dicate whether the temperatu 
in the desired range or not. 
instrument, it is quite easy 
for automatic range switchi: 

Suppose we use the inst) 
indicate the temperature of a bata 
process, the control point being set 
250°, for instance, During th: 
up period, the instrument wil! op 
under-a 500° full scale range. At 29 
the range will be switched automatic, 
to a 40° full scale range so that devi, 
tions from the desired process temper, 
tures become much more visible 
same time, a signal light will indica: 
the range on which the instrument 
operating. The range change is accon 
plished in a very simple manner } 
switching various resistors i: 
bridge arm. 

We now have an instrument, the jp. 
dication of which is visible at a sub. 
stantial distance, with great flexibility 
and any desired sensitivity. It shares 
its remote-indicating characteristic; 
with the off-and-on controller described 
above. If we now open the case and r- 
move the chart and chart holder, we wi 
find the conventional chart drive. That 
is, however, where the conventional de- 
signs end. Beyond the chart drive, w 
find no gears or levers in the instrv- 
ment. The pointer shaft is %4° dian- 
eter. It may be driven by a slow-speed 
motor or by a pair of solenoids, or a 
number of other ways available with- 
out gears or rods. 

The pointer shaft and the pen shaft 
are provided with pulleys connected by 
a non-stretchable belt. The belts can b 
guided around idlers so that the p 
shaft can be placed in any desired posi 
tion. The mechanism is extremely rug: 
ged; in fact, every part is comparative 
ly large. No instrument maker is re- 
quired for its maintenance, as its cor- 
struction is that of a small machine. 

Where the instrument is installed on 
a panel in the Control Room and pane: 
space is at a premium, we want a st!" 
chart instrument, This can be designed 
in two forms: a 10” chart recorder fo! 
conventional use; and one with a » 
chart where the process temperature |s 
at the center and the instrument only 
records deviations from the set temper 
ature. 

The mechanism of the strip-chart re 
corder is almost identical with that of 
the round-chart instrument. The Pp 
tentiometer shaft is again motor-driven 
and carries a pulley. The belt which 
now carries pointer and recording pe" 
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el to the scale. 
To save panel space, the chart roller 
ight be arranged in a vertical instead 
a horizontal fashion, the finished 
art being accumulated in a suitable 
ket provided in the case. 
it would, of course, be possible to 
range an instrument in such a way 
at it would print the temperature 
B.ding every so often—for instance 
ery SiX seconds—together with the 
e, on adding-machine tape. This ar- 
ngement might be popular with some 
the oil companies where the bill for 
arts runs to many thousands of dol- 


rs per year. 





CORDING AND INDICATING CONTROLLER 


To add control to the indicator-re- 
rder is easy. It is of course possible 
p proceed in the conventional way and 
4 controlling members to the elec- 
oie circuit. There is, however, a 
ch better way. We have at our dis- 
sal a motor-driven shaft with more 
an sufficient torque to carry out any 
sired function. Therefore, we arrange 
other supporting circle concentric 
ith the scale of our round-chart re- 
brder or a metal bar parallel to the 
Beale for our strip chart instrument. 
© On these supports we arrange one or 
ore specially designed toggle switches 
fhich are operated by the passing 
inter. Each switch has a high, low 
d off position, giving three control 
ints. A number of switches might be 
ded either to increase or decrease fuel 
r heater current or to admit steam or 
r to the process or to carry out any 
her desired function. 
If proportional control is desired, the 
Dinter will slide over a resistor cover- 
iby the desired throttling range. A 
positioning resistor on the valve in com- 
nation with an electronic detector will 
fake care of positioning the valve. We 
wre thinking again of an electrohydrau- 
or an electropneumatic valve oper- 
itor. It does not take great ingenuity 
provide other types of control than 
Proportional. 
4 CONCLUSION 
| While the instrument described in 
his article has never been built in its 
Mtirety, all its component parts have 
len used in one way or another and 
fund to be practical and reliable. 
) It appears that this instrument of the 
future will have some material advan- 
mges over the conventional ones of to- 
' ay. 
| In the first place, it is inherently suit- 
a ble for remote operation. Distance of 
# few hundred feet between the prim- 
®ry clement and the indicator or con- 
fol assembly would not effect it at all. 


»ves both along a straight guide par- 


Distances of a mile or more can prob- 
ably be covered without too much trou- 
ble if such a requirement should arise. 

A sensitivity can be made anything 
that might be required from +1° to 
0.001°, if it be so desired. An insistent 
demand is beginning to appear for in- 
struments qf more than ordinary sen- 
sitivity, though I have never heard any- 
one ask for an indicator ‘or controller 
to measure differences of 0.001°. I can, 
however, see some uses even for this de- 
gree of sensitivity. 

It would, for instance, be quite feas- 
ible to use two primary elements im- 
mersed in the stream or the batch at 
different points. They are part of two 
bridges, one element being common to 
both. The signal would then be the sum 
two bridges. The one would control tem- 
or difference of the unbalance of the 
perature, the other one would increase 


The instrument described has never been 
built in its entirety but all its components 
have been used and found practical. All 
basic engineering materials are available. 
The incentive to build and market better 
instruments exists. Let’s go! 


the speed of correction or start the cor- 
rective action earlier in case the heat 
input (and with it, the heat gradient 
between the two positions) is increas- 
ing. This would be a genuinely antic- 
ipatory control. The great sensitivity of 
the instrument would cause it to start 
the corrective action long before a sig- 
nificant temperature difference appears 
in the batch. This higher degree of sen- 
sitivity can be obtained with almost no 
sacrifice of ruggedness or reliability. 
Remember that the instrument contains 
no low-torque galvanometer, the meas- 
uring system being either a rugged re- 
lay or, in the worst case, a 0-to-1 mil- 
liammeter of the high-torque variety. 
The reliability of the instrument, if 
properly installed, should exceed that 
of almost anything now in use. 

Accuracy of indication and stability 
are hard to define. In our case, it will 
depend principally on the stability of 
the sensing units. Changes in other 
parts of the instrument would hardly 
affect its indication. 

While the final evaluation of the sta- 
bility of the sensing unit can be made 
only after a large number of them have 
been used for some time, the stability 
of these units has so far been very 
satisfactory. Simplicity and ruggedness 
of the instrument movement would per- 
mit any good mechanic to take care of 
it. There are no complicated electrical 
devices which are difficult to under- 
stand and no delicate mechanism re- 


quires the ministrations of ar instru- 
ment maker, 

Another advantage is offered by the 
great flexibility of design. The instru 
ment can easily be varied to perform 
almost any function desired. It would 
be not too difficult to make the temper- 
ature sensitive element interchangeable 
with sensing elements for pressure. 

There will be no difficulty whatever 
in applying the same system to the 
measurement of flow. 

There are probably as many solutions 
to the problem of advanced instrumen- 
tation as there are men who undertake 
the task of designing instruments. 

In this article we have sketched out 
one particular method which seems to 
the writer to be obvious, practical and 
comparatively easy of execution. In it, 
a number of comparatively novel design 
elements have been combined into a 
practical device. 

There are obviously other ways to do 
the same thing. 

Let me submit one more thought be- 
fore concluding. The old-line instru- 
ments have grown up like Topsy, some- 
times without rhyme or reason. This 
did not happen because of any igno- 
rance on the part of the designers. 
It happened because when industrial 
instrumentation began its career, there 
were only a few ways of accomplishing 
the desired results, The characteristics 
of these instruments were just what 
the state of the art in the early days 
permitted them to be. 

As they were competing 
“nothing flat,” they were better than 
no instruments at all. 


against 


In the later developments, however, 
a great deal of inertia developed be- 
cause of the understandable tendency 
to use some of the old dies, and well- 
tried methods in designing. New and 
untested design elements were frowned 
upon because it was difficult and costly 
to test them so thoroughly as to obtain 
a sound comparison with those which 
had been in use for many years. 

Now, however, conditions have thor- 
oughly changed. There are design ele- 
ments available, which offer such points 
of superiority that the effort and cost 
of testing them are well worth while. 
At the same time, demands for instru- 
ments which will what cannot be 
done now, are becoming ever more fre- 
quent and insistent. 


do 


The basic engineering material for 
the instruments of the future is avail- 
able now. So is the incentive to build 
them and market them. Therefore, let 
us go ahead and “the Devil take the 
hindmost.” 
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INTRODUCTION 


HE extensive developments in the 

application of high-vacuum tech- 

nique which have taken place during 
the past twenty-five years have necessi- 
tated, as a natural consequence, simul- 
taneous developments in devices for the 
measurement of low pressures. The fol- 
lowing discussion is intended to present 
a brief review of these different types 
of manometers, and the fundamental 
physical principles on which they are 
based, The author has made use of two 
previous publications on the same topic. 
1, 2 A much more comprehensive discus- 
sion of the same subject will appear as 
a chapter in The Scientific Foundations 
of High Vacuum Technique, a_ book 
which is being completed at the present 
time. 

The range of pressures of interest in 
vacuum technique may be designated at 
that below 1 mm. of mercury, and for 
very lo’ pressure work, that below 10-3 
mm. (1 micron or 1#).** 

For pressures ranging above 1 mm., 
a U-tube manometer or Bourdon spiral 
type of gage is customarily used. A 
number of suggestions have been made 
for increasing the sensitivity of these 
gages to read lower pressures. The 
Rayleigh gage® represents one of the 
earliest suggestions, In the optical lever 
manometer, described by J. E. Shrader 
and H. M. Ryder,4 the same objective 
is attained by a very simple construc- 
tion, for which a sensitivity of 10-3 mm. 
is claimed. Modifications of this con- 
struction have been devised by E. K. 


*Presented at the first Annual Conference 
of the Instrument Society of America, Wil- 
liam Penn Hotel, Pittsburgh, Penna., Sept. 
16-20, 1946. 

NoTE: Statements and opinions advanced 
in papers are to be understood as individual 
expressions of their authors and not those 
of the Society. 

**The unit of pressure in the c.g.s. sys- 
tem is 1 dyne/cm.2, which is designated 1 
microbar (formerly designated as 1 barye). 
0.754 
760 mm. He. 

1.01325 xk 106 microbars 
1.01325 bars 
1. bar 


1 microbar 
1 atmosphere 


750 mm, He. 


(1) M F. 
Instruments” 
struments’”’) 
pages 231-242. 

2) M. Pirani 


Behar, “Pressure Measuring 
(Sec. 18, “High-vacuum In- 
Instruments, Vol. 4, 1931, 


and R. Neumann, “High 
Vacuum Gauges,” Electronic Engineering, 
Vol. 17, 1944, pages 277-280, Vol. 17, 1935, 
pages 322-326, 367-371, 422-426. 

(3) Lord Rayleigh, “On a New Manom- 
eter and on the Law of the Pressure of 
Gases Between 1.5 and 0.01 mm Mercury,” 
Philosophical Transactions, A, Vol. 196, 1901, 
pages 205-223; “ther ein neues Manometer 
und Uber das Gasdruckgesetz zwischen 1.5 


und 0.01 mm Quecksilber,” Zeitschrift fiir 
physikalische Chemie, Vol. 37, 1901, pages 
713-734. 

(4) J. E. Shrader and H. M. Ryder, 


“An Optical Lever Manometer,” Physical 
Review, Vol. 13, 1919, pages 321-325. 
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Carver,5 M. L. Hamlin,® and K. New- 
bury and C. L. Utterback? by which 
pressures as low as 5 X 10-3 mm. may 
be measured. 

However, the most generally used 
type of mercury manometer in vacuum 
technique is that first described by 
McLeod in 1874, and which depends for 
its operation on the application of 
Boyle’s law. If P denotes the pressure 
to be measured, a volume V of the gas 
is compressed into a much smaller vol- 
ume v at a pressure p, which can be 
measured directly. Since 


P= (v/V)p es i 


it is possible, by suitable choice of val- 
ues of v and V, to measure pressures as 
low as 10-34, with values of p in the 
range 1 to 10 mm. or more. 

Inasmuch as descriptions of this gage 
are readily available in the literature 
and a number of designs are listed in 
manufacturers’ catalogs, further dis- 
cussion may be omitted. 

Since the McLeod gage does not meas- 
ure “condensable” gases such as water 
vapor and the pressure of mercury at 
room temperature is about 2z, it is not 
satisfactory for a number of applica- 
tions. Furthermore, since the ratio V/v 
cannot be made too large for a practi- 
cal gage, the lower limit of pressure of 


(5) E. K. Carver, “An Improved Optical 
Lever Manometer,” Journal of the American 
Chemical Society, Vol. 45, 1923, pages 59-63. 

(6) M. L. Hamlin, “A Laboratory Vac- 
uum Gage,” Journal of the American Chem- 
ical Society, Vol. 47, 1925, pages 709-712. 

(7) K. Newbury and C. L. Utterback, 
“A Low Vapor Pressure Gauge,” Review of 


Manometers for Low Pressures’ 


By SAUL DUSHMAN, Assistant Director, Research Laboratory, General Electric Co., Schenectady, N. \ 


non-condensable gases that ca 


ured is ordinarily about 0.1y, | 


it is possible, by suitable choic, 


ues of v and V, to design a 
gage which has a sensitivity 
Such a gage must then be operate; 


means of stopcocks connecting ¢ 
cury reservoir to atmospheric | 
and vacuum, 


in order 


to 


lower the mass of mercury w - 
to be used to fill the large volume | 
For the quantitative measuremen; 


pressures so 


low 


(usually a 





McLe, 


micron and lower) that the mea 


paths of gas molecules are of th 
order or greater than the linea: 


sions of the different parts of a 


haust system, the relations for a 


ber of the properties of gases 


quite simple. It is therefore p 
from quantitative 
these properties to determine thx 


nitude of the pressure. 
The different types of low-pressuy 
gages may be classified as follows, | 


the principles involved in thei. 


ation: 


1. Viscosity 


a. Decrement (quartz fibre, 
b. “Molecular” (rotating « 


2. Radiometer (Knudsen) 
3. Heat Conducting 
a. Thermocouple 
b. Wire resistance (Pirani-Hak 
c. “Thermistor” 
d. Linear expansion of wire 
4. Ionization 
a. Hot cathode 


b. Cold cathode (Philips) 


A 


VeCOr 


measurements 


at 
eu 
3+) 
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ce. Alpha particle source (“A 





























































































































Scientific Instruments, Vol. 3, 1932, pages 
593-595. phatron”’) 
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Fig. 1. Pressure ranges of low-pressure gages. 
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Fig. 1* shows the approximate ranges 
these gages. The full line indicates 
he usual range, and the dashed por- 
tons to the left indicate sensitivities 
hich have been realized by specially 
esigned constructions. 

The two bottom rows give values of 
(3.24), where n denotes the number 
* molecules per cm.* at 25°C., and of 
the mean free path in em. for air at 
°c. Thus, at a pressure of lu, n= 
24 X 1013, and L = 5.09 cm. 

Values of L (in cm.) at 25°C. and lu 
or a number of other gases are as 








has ollows : 


Gas L 

He 9.31 
He 14.72 
Ne 10.45 
Neo 4.99 
Oo 5.40 
A 5.31 
C02 3.34 


ViscosITy TYPE GAGES 
If a surface is set in motion with 
relocity u« in a direction lying in the 
plane of the surface, then, at low pres- 


re fpures, the rate of transfer of momen- 


m to the molecules incident on the 
urface is given by a relation of the 
orm 
B= Kup (M/T)” . (2) 
here K = constant, M = molecular 
weight of gas and 7’ = absolute temper- 
ture in degrees Kelvin. 

In applying this equation two differ- 
pnt methods have been used. In the first 
bf these, which is applied in what we 
may designate as the decrement type 
mf gage, a disk is set in oscillation in 
ts plane and the rate of decrease of 
he amplitude of oscillation is taken as 

measure of the pressure. Physically, 
he damping may be explained as due 
o the gradual equalization of energy 
between the oscillating disk and the in- 
ident molecules. 


In the second method, a disk is set in 
rotation and the amount of torque im- 
parted to an adjacent surface is used 
0 measure the pressure. A “molecular” 
ype of gage based on this principle was 
uggested by I. Langmuir® and subse- 
juently constructed by the writer.® As 
device for the measurement of low 
pressures, it is not very practical and, 
s far as the writer is aware, this par- 
icular type of gage has not been used 
by other investigators. 


*Suggested by the chart “Pressure Meas- 
wring Instruments — Classes & Types and 
Ranges of Applicability” in ‘‘Pressure Meas- 
mrement” by M. F. Behar, Instruments, Vol. 
, Dee, 1930, pages 729-774. This chart (on 
page 741) was the first of its kind. This 
same type of presentation was used more 
recently in Fig. 1 of “Radium Type Vacuum 
Gauge” by G. L. Mellen, Electronics, Vol. 
19, April 1946, page 143. 
| (8) I. Langmuir, “A New Vacuum Gage 
pl Extreme Sensitiveness,”’ Physical Review, 
Vol. 1, 1918, pages 329-342. 

' (9) S. Dushman, “Theory and Use of 
Wthe Molecular Gauge,” Physical Review, 
HVol. 5, 1915, pages 212-229. Also see Dush- 
man, “High Vacuum,” 1922, page 100; Pi- 
“ani and Neuman, loc. cit. 

















A decrement type of gage was first 
suggested by W. Sutherland,!° and a 
careful investigation on its operation 
was carried out by J. L. Hogg.*! As in 
the case of the molecular gage, this de- 
Vice is not nearly as convenient as other 
designs, especially those using quartz 
fibres or quartz membranes. 

The use of a vibrating quartz fibre 
was first suggested by I. Langmuir!2 
and applied by F. Haber and F. Kirsch- 
baum!3 to measure the vapor pressures 




















Fig. 2. Quartz membrane gage. 


of water, iodine and mercury. The gage 
consists of a fine quartz fibre sealed into 
the top of a glass tube. The fibre is set 
in oscillation by gently tapping the 
glass bulb and the rate of decrease of 
the amplitude of vibration is then ob- 
served by means of a telescope and 
lamp. Theoretical considerations lead 
to the following relation for the deter- 
mination of the pressure. Let to.5 de- 
note the interval of time required for 
the amplitude to decrease to half value. 
Then, 

pVM = (B/to.5) —C (3) 
where B and C are constants character- 
istic of the fibre. With a very fine fibre 
(3.8 em. long and 0.0045 cm. diameter) 
it is possible to measure pressures as 
low as 0.1 micron. 

The difficulty encountered in getting 
the fibre to vibrate in a definite plane 
has led several investigators to devise 
a bifilar form of gage in which two 
fibres are fused together at the free 


(10) W. Sutherland, “Two New Pressure 


Gauges for the Highest Vacua,”’ Philosophi- 
cal Magazine, Vol. 43, 1897, pages 83-99. 
(11) 7. L. Hogg, ‘Friction and Force 


Due to Transpiration,” Proceedings Ameri- 
can Academy, Vol. 42, 1906, pages 115-146. 

(12) I. Langmuir, “Chemical Reactions 
at Very Low Pressures,” Journal of the 
American Chemical Society, Vol. 35, 1913, 
pages 105-127. 

(13) F. Haber and F. Kirschbaum, ‘“Mes- 
sung kleiner Drucke mit einen schwingen- 
den Quarzfaden,” Zeitschrift fir Elektro- 
chemie, Vol. 20, 1914, pages 296-305. Also 
see Dushman, “High Vacuum,” page 97. 


end to form a V or the two fibres are 
fastened at the lower ends to a strip 
of metal. 

A considerable increase in the sensi- 
tivity of this type of gage was obtained 
by E. Briiche!4 by the use of a quartz 
surface supported by two quartz fibres. 
The details of construction are shown 
in Fig. 2. To the supporting rod, T, are 
fastened two flat quartz fibres 75 mm. 
long and 0.8 X 0.1 mm. 
These are attached to a quartz mem- 
brane 25 X 25 mm. in area and 0.4 mm. 
thick. This membrane has fastened to 
it, at the bottom, a very thin-walled 
small quartz tube in which is sealed a 
piece of iron wire, E, 7 mm. long and 
0.6 mm. diameter. Below this is a 
pointer, S, which is used to indicate the 
amplitude of vibration. A fork, G, lim- 
its the extent of the vibration. A 4-cm. 


cross-section. 


diameter tube encloses the vibrating 
system. 
Briiche confirmed, by observations 


with a number of gases, the validity of 
equation (3) over the range 0.54 to 
204. More recently the theory and ap- 
plicability of this type of gage has been 
discussed very comprehensively by G. 
Wetterer,!5 and he has shown that the 
above equation is a special case of a 
more general relation between p, M, 
and the dimensions of the membrane 
and fibres. From the plots which he has 
made of these relations it follows that 
it should be possible to design a quartz 
membrane manometer to measure pres- 
sures as low as 10-8z. 


RADIOMETER GAGE 


From his investigations on the prop- 
erties of gases at low pressures, M. 
Knudsen concluded that there is a me- 
chanical force exerted between two sur- 
faces maintained at different tempera- 
tures in a gas at low pressure. This is 
due to the fact that the molecules strik- 
ing the hotter surface rebound with a 
higher average kinetic energy than 
those that strike the cold surface. On 
the basis of this phenomenon Knudsen 
constructed a gage, the operation of 
which may be explained by referring to 
the lower part of Fig. 3. Let us consider 
two parallel strips A and B placed at a 
distance apart which is less than the 
mean free path of the molecules. Let A 
be at the same temperature, 7'9, as the 
residual gas, while B is maintained at 
a higher temperature, 7;. On the side 
away from B, A will be bombarded by 
molecules having an average energy 
corresponding to the temperature To. 
These molecules will, of course, rebound 
with the same velocity. However, on the 


(14) E. Briiche, “t'ber das Fliichen 
und Fadenmanometer,” Annalen der Physik, 
Vol. 79, 733. 

(15) G. Wetterer, “Ein neues Quarzfaden- 
manometer hoher Genauigkeit und Finfacl 
heit,” Zeitscrift fiir technische Physik, Vol. 
20, 1939, pages 281-283, and “Ein neues 
Quarzfadenmanometer hoher Empfindlich- 
keit und Ejinfachheit, I,’ Wissenschaft. Ve- 
roeffentlichungen der Siemens-Werken, Vol 
19, 1940, pages 68-88. 


1926, pages 695- 
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side towards B, A will be bombarded by 
molecules coming from B, and having 
a higher kinetic energy corresponding 
to T;. Consequently, A will receive mo- 
mentum at a greater rate on the side 
towards B than on the opposite side and 
will, therefore, be repelled from B. For 
small differences of temperature, the 
relation between the pressure and the 
repelling force, F', assumes the form 
P=4F[To/(T:—To)] (4) 

That is, F' is proportional to P and 
independent of the molecular weight of 
the gas. In order to measure F’, Knud- 
sen used the arrangement shown dia- 
grammatically in the upper part of Fig. 
3. The strip A is replaced by a rectan- 





Fig. 3. Illustrat- 
ing principle of ¢ 
Knudsen gage. 
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gular vane, cut out in the center and 
suspended by means of a fibre S. Two 
strips, BB, which can be heated, are 
placed symmetrically on opposite sides 
of this vane, and the force of repulsion 
is then balanced by the torsion of the 
fibre. By means of the mirror, M, the 
deflection can be measured in the same 
manner as in the case of a galvanom- 
eter. The magnitude of F' may be cal- 
culated from the values of the moment 
of inertia of the vane, its mean radius, 
the area opposite each strip B, and the 
period of vibration of the vane. Hence 
the device can be used as an absolute 
manometer, without the necessity of 
calibrating against any other gage. 
Knudsen, as well as a number of sub- 
sequent investigators, described differ- 
ent forms of the radiometer gage which 
vary in sensitivity and ease of con- 
struction. The designs used by J. W. 
Woodrow'!® and J. E. Shrader and R. 
G. Sherwood!? are of special interest 
since they were in glass envelopes and 





(16) J. W. Woodrow, “Experiments on 
the Production and Measurement of High 
Vacua,” Physical Review, Vol. 4, 1914, pages 
491-497, 


(17) J. E. Shrader and R. G. Sherwood, 
“Production and Measurement of High 
Vacua,” Physical Review, Vol. 12, 1918, 


pages 70-80. 
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could be baked out at high tempera- 
tures.* With a temperature difference 
of 100°C., pressures as low as 10-5u 
could be measured. 

The most recent construction of 
Knudsen gage is that devised by Jesse 
W. M. DuMond and W. M. Pickels, Jr.18 
Fig. 4 is a line drawing of this gage. 

The movable vane 1 consists of a rec- 
tangular frame of 2.5-mil aluminum to 
which is fastened an axle 2 of 32-mil 
aluminum. This axle carries an ordi- 
nary galvanometer mirror 5, which is 
attached to a 0.5-mil tungsten wire. The 












age input to the heater.” | 
conditions, the relation bet) 
tion of the mirror D and 
not linear but has the form 
D _— CP/(1 o BP) 

where C and B are two const: 
are derived from a calibrat 
gage against a McLeod ga 
liquid air trap inserted betwe: 
ter and the Knudsen gage). 

The deflection is observed 
of a small lamp and galva 
screen. By varying the watt: 
heater coils two scales are obt 
the pressure readings. On 
sensitive of these, pressures a 
10-7 mm. can be detected. 
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Fig. 4. Gage designed by 
DuMond and Pickels. 





Fig. 5. Simple Knuds 
designed by Hughes 







































































on THROUGH A-A 
LOOMING DOWN 
latter is fastened to an aluminum wire 
which is held by means of a set screw 8 
in the hole in the bottom of the steel 
taper plug 9. A vacuum-tight seal is 
obtained by means of laboratory wax 
or stopcock grease. The heaters 14 are 
helices of chromel resistance wire and 
the current leads are provided by means 
of the insulated vacuum-tight plugs 
which are fastened by the nuts 18. The 
cylindrical brass envelope 20 of the 
gage with its window and water jackets 
21 is slipped over the brass disks 11 
and 12 and sealed at 12 by means of 
solder or apiezon wax. Two Helmholtz 
coils outside the case are used to obtain 
magnetic damping. 

“Instead of maintaining,” the inves- 
tigators state, “the gage heater at con- 
stant temperature for all gas pressures 
in the gage, we let the heater assume 
whatever temperature the combined ef- 
fect of radiation loss and gas conduc- 
tion loss impose with a constant watt- 





*See detailed description in Dushman, 
High Vacuum, pages 107-112. 

(18) J. W. M. DuMond and W. M. Pickels, 
Jr., “Superiority of a Knudsen Type Vacuum 
Gauge for Large Metal Systems with Or- 
ganic Vapor Pumps; Its Design and Opera- 
tion,” Review of Scientific Instruments, Vol. 
6. (1935), pages 362-370. The gage is avail- 
able from. manufacturers. 





















A more rugged form of Knudse 
gage, which is not quite as sensitive a 
that devised by DuMond and Pickels 
has been described by A.E.Lockenvitz 


In contrast to the last two gages is 
the simple design described by A. | 
Hughes,?° which is shown in Fig. j 
It consists of a Pyrex tube, 2.5 cm. in 
diameter and 15 cm. long. The heater 
Pt, is made of a platinum strip 10 cm 
long, 1.8 cm. wide and 0.0001 cm. (0. 
mil) thick, and is connected to two 5: 
mil tungsten leads. The movable strip, 
A, is made of aluminum leaf, 12 cm 
long, 0.4 em. wide, and 5 X 10°° cm 
(0.2 mil) thick. The strip is fastened 
to a 50-mil tungsten lead which is sealed 
in the ground glass joint. The latter }s 
sealed on the outside, as shown, by 4 
suitable wax which has very low vap0! 
pressure. The author states that “th 
aluminum leaf is connected electrical 
to the heater to ensure that no electre 
static effects causing undesirable «t 
flections of the leaf can occur. The 
motion of the tip of the free end of th 




























(19) A. E. Lockenvitz, “A Radiomete! 
Type Vacuum Gauge,” Review of Scienti 
Instruments, Vol. 9, 1938, pages 417-42" 

(20) A. Li. Hughes, “Simple Knudse? 
Gauge,” Review of Scientific Instr 
Vol. 8, 1937, pages 409-412. 
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af is measured by means of a reading 
microscope with 100 divisions in its 
ale. Seventeen divisions correspond to 
mm. Current to raise the tempera- 
mre of this heater is provided by a 
torage battery and measured by an 
meter.” 

The sensitivity of this gage increases 
ith increase in heating current and 
t the highest current used, one scale 
vision is equal to about 0.3z. 

Radically different constructions have 
en described by H. Klumb and H. 
schwarz?! and also by W. Gaede.?? 
he “Molvakumeter” devised by the lat- 
r combines features of both the de- 
rement type of gage and the Knudsen 
fype. However, both these designs are 
§, the nature of highly specialized lab- 
ratory devices not suitable for more 
general application. 
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FILAMENT 
, BATTERY 
THERMOCOUPLE 
f RHEOSTAT FOR 
‘ CURRENT ADJUSTMENT 
| | HEAT-CONDUCTIVITY MANOMETERS 


At low pressures the thermal con- 
ductivity of a gas varies linearly with 
the pressure. If the energy supplied to 


\udsen IMM given surface is maintained constant, 
ive a Mas is usually the case in gages of this 
\CKe\S, MMtype, the temperature of the hot surface 
’1(Z,"" Bitecreases with increase in pressure and 
ges he different types of conductivity 
A. | ages involve different methods for de- 


ig. j ermining the change in temperature of 


"m. in the hot surface due to the gas. In the 
eatel, thermocouple type, the temperature is 
' ct Mpbserved by means of a thermocouple 
- (UA BBpot-welded at the center of a heated 
‘0 O Mire; in the resistance gage, the change 
y resistance of a heated filament is 
2 em easured; in the “thermistor,” the 
' Cl Mthange in resistance is determined of 
tened 













bead made of semi-conducting mate- 
ial, and finally, since the length of a 
wire varies with temperature, this leads 
0 a third method for measuring the 
fect of gas pressure. 

(A) Thermocouple Gages. Many de- 
signs of this type of gage have been 
lescribed, The construction and appro- 
riate circuits of such a gage developed 
n this laboratory (by N. T. Gordon) 
mre shown in Fig. 6. It consists of a 


; (21) H. Klumb and H. Schwarz, “t!ber 
/ein absolutes Manometer zur Messung nied- 
Wrigster Gasdrucke, “Zeitscrift fiir Physik, 
i ol. 122, 1944, pages 418-436. 

), (22) W. Gaede, “Tiefdruckmessungen,” 
[Zeitschrift fir technische Physik, Vol. 15, 
71934, pages 664-668. 
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platinum-iridium ribbon (3.66 0.0234 
X 0.0078 cm.), to the center of which 
is welded a thermocouple of nichrome- 
advance ribbon (1.01 0.00125 cm.), 
all mounted on a four-lead stem in a 
tubular bulb. A constant current of ap- 
proximately 0.030 to 0.050 amp., de- 
pending on the range of pressures to 
be measured, is passed through the fila- 
ment and a sensitive millivoltmeter is 
used to read the thermocouple e.m.f. 
The heater filament operates at a tem- 
perature varying from 100 to 200°C. 
Fig. 7 shows semi-log plots of pressure 
versus millivoltmeter readings obtained 
by means of this gage for He, Ne and 
Xe, In these observations the walls of 
the gage were at room temperature. As 
will be observed the most sensitive 
range is 0.01 mm. to 0.1 mm. 

(B) Pirani-Hale Gages. The determi- 
nation of pressure from observations 
on the change in resistance of a heated 
filament was first proposed by M. 
Pirani.*3 The gage devised on this prin- 


Fig. 6. Thermocouple 
and circuit. 


gage 





\ \ 
VACUUM GAGE TUBE \ 
MICROAMMETER 


(LOW RESISTANCE TYPE) 


ciple was subsequently improved by C. 
F, Hale,?4 and its use in vacuum tech- 
nique has become widespread. 

The construction of the gage and the 
accompanying electric circuit are quite 
simple. A length of platinum (or tung- 
sten) wire is mounted on a glass stem 
carrying radial supports and sealed 
into a tubular bulb. Two duplicate bulbs 
are used, one of them being attached to 
the system in which the pressure is to 
be measured, and the other (the “com- 
pensator”) is exhausted carefully to as 
good a vacuum as possible. These two 
tubes are inserted in the arms of a 
Wheatstone bridge arrangement and a 
constant current passed through the 
two filaments in series. The resistance 
of the filament connected to the system 
changes with gas pressure and the mag- 
nitude of this change is then deter- 
mined in the usual manner. 

The commerciaily-available forms of 
the gage are, in general, calibrated for 
the range 0 to 250 microns, but in lab- 
oratory investigations, it has been found 
possible to use designs by means of 
which pressures as low as 10-44 can be 
measured. 

Since the thermal conductivity of a 


(23) M. Pirani, ‘“Vacuum Measurement,” 
Verhandlungen der deutschen physikalischen 
Gesellschraft, Vol. 4, 1906, pages 686-694. 

(24) C. F. Hale, “On the Measurement 
of Very Small Gas Pressures,” Transactions 
American Electrochemical Society, Vol. 20, 
1911, pages 243-258. 
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Fig. 7. Calibration of thermocouple gage. 


gas varies with the composition, the 
gage must necessarily be calibrated for 
each gas. Thus hydrogen and helium 
have considerably higher conductivities 
than air and carbon dioxide. 

(C) “Thermistor” Gage. J. A. Becker, 
C. B. Green and G. L. Pearson? have 
designed a gage in which the resistance 
consists of a small bead of semi-con- 
ducting material (designated thermis- 
tor) which is fastened to two leads 
and sealed into a small bulb. This ma- 
terial has a high negative temperature 
coefficient of resistance. As in the 
Pirani-Hale gage, two elements are 
used, with matched characteristics, so 
that they can be operated in adjacent 
arms of a Wheatstone bridge. The 
bridge is balanced under conditions of 
good vacuum in the manometer and the 
off-balance current then becomes a 
measure of the pressure. 

The fact that the indications vary 
practically linearly with pressure over 
the range from 1 to about 1000 microns 
gives this type of gage an advantage 
over the thermocouple type which makes 
it extremely useful in vacuum tech- 
nique. 

(D) Linear Expansion Type. Manom- 
eters based on this principle have been 
devised by a number of investigators. 
The most practical forms are those 
which involve the use of a bimetallic 
strip. H. Klumb and Th. Haase?® have 
described three forms of such a gage. 
In one form the bimetallic strip, which 
is heated by passing current through it, 
has fastened to it a large glass fibre 
with a weight of about 100 mg., and 
the deflection is observed by means of a 

(25) J. A. Becker, C. B. Green and G. L 
Pearson, “Properties and Uses of Thermis- 


tors—Thermally Sensitive Resistors,” Trans- 
actions A.I.E.E., Vol. 65, 1946, pages 711 
725. 

(26) H. Klumb and Th. Haase, “Ein 


Beitrag zur Messung niedriger Gasdrucke,” 
Physikalische Zeitschrift, Vol. 37, 1936, 
pages 27-32. 
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microscope, In the second form the band 
is on the form of a spiral having 14 
turns and 6 mm. outside diameter. To 
the lower end of this spiral is attached 
a galvanometer mirror and the deflec- 
tions are observed optically. In the third 
form compensation is provided for vari- 
ations in external temperature by means 
of a second spiral made of a similar 
bimetallic strip. With this type of gage 
it is possible to measure pressures as 
low as 10-2z, 


IONIZATION GAGES 


When electrons are accelerated 
through a potential ranging from about 
50 volts to 250 volts, ions are formed 
by collision of electrons with gas mole- 
cules, and for not too large electron 
currents the number of positive ions, 
at constant accelerating voltage, varies 
linearly with the pressure. Any form 
of triode may be used as an ionization 
gage and Fig. 8 shows a typical ar- 
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Fig. 8. Circuit for an ion gage. 


rangement of the circuits for carrying 
out such pressure measurements.’ Elec- 
trons emitted from the hot tungsten 
filament F are accelerated by +150 
volts applied to the grid G and cause 
the formation of positive ions. The lat- 
ter are collected on the plate C which 
is at a negative potential (—20 to —25 
volts) with respect to the cathode. For 
pressures in the range below about lu 
and for electron currents of about 5 
ma. or less, the positive ion current 
(ie) varies linearly with the pressure 
(p) and with the electron current (iz). 
The sensitivity (S) of such a gage is 
defined by the relation, 
S = ir/ (priz) (6) 
For any given arrangement of the 
three electrodes, and at constant volt- 
age on the grid, S varies with the na- 
ture of the gas, and for any given gas, 
the value of S increases with the grid 
voltage, although this increase is not, 
in general, linear with that in voltage. 
A large number of constructions have 
been suggested which differ in geomet- 
rical shape, size and spacing of the 
electrodes. In order to avoid electrical 
leakage between cathode and collector, 
which is likely to be troublesome if the 
three electrodes are mounted on the 
same stem (as is customary in receiv- 
ing or transmitting triodes), the col- 
lector is connected, in more sensitive 
gages, to a separate stem or lead. In 
the gage designed by R. S. Morse and 
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TABLE I. 


FP-62(1) 
8S X 103 
0.70 

1.08 


r 
0.140 
6 


R. M. Bowie,?7 which is available com- 
mercially and widely used, the positive 
ion collector consists of a platinum film 
deposited on a portion of the inner wall 
of the cylindrical tube. 

In some designs a thoriated tungsten 
cathode is used, and in still others, 
oxide coated cathodes. Many users of 
ionization gages prefer the latter be- 
cause of the fact that a sudden rush of 
air, due to occurrence of a leak, is not 
as likely to burn out this type of cath- 
ode as one of tungsten. For instance, 
an oxide-coated cathode is used in the 
gage described by C. M. Fogel.28 

An investigation on the calibration 
of the gage for different gases was 
carried out by N. B. Reynold29 and re- 
cently more extensive work was carried 
out by A. H. Young and the writer.?° 
While the actual value of the sensitiv- 
ity as defined in equation (6) for a 
given gas, for instance argon, varies 
from about 5 X 10-3 to 25 X 10-3 for 
different designs of gages, the relative 
sensitivities for different gases with a 
given type of gage, are approximately 
the same. Table I gives data obtained 
by the last-mentioned investigators with 
three different constructions of gages. 

The table shows that in the case of 
argon, the VG-1 type has a sensitivity 
of about 22.6 X 10-3 microamps per 
micron per milliampere electron cur- 
rent, while the FP-62(2) has a value of 
S = 5.27 X 10-3 microamps per micron 
per milliampere. 

The-data in the columns headed “7” 
give the values of the sensitivities for 
different gases relative to that for 
argon as standard. As will be observed, 
the values of r for all three gages are 
about the same. In the case of the rare 
gases and mercury, the values of S de- 
crease approximately exponentially with 
increase in ionizing potential of the gas. 

One of the greatest disadvantages of 
the hot-cathode type of ion gage is the 
fact that chemically-active gases such 
as oxygen and hydrocarbon vapors tend 
to poison or even destroy the cathode. 
In many vacuum-technique operations 
it is necessary to introduce air from 


27) R. S. Morse and R. M. Bowie, “A 
New Style Ionization Gauge,” Review of 
Scientific Instruments, Vol. 11, 1940, pages 
91-94, 

(28) C. M. Fogel, “An Ionization Gauge 
of Simple Construction,” Proceedings Insti- 
tute of Radio Engineers, Vol. 34, 1946, pages 
302-305. 

(29) N. B. Reynolds, 
Ionization Gauge,” Physics, 
pages 182-191. 

(30) S. Dushman and A. H. Young, “Cali- 
bration of Ionization Gauge for Different 
Gases,” Physical Review, Vol. 68, 1945, 
page 278. 
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time to time in order to seal ; 

tube. Then the ion gage has 
exhausted and the gases ad br 
the electrodes in presence of air hay, 
to be eliminated. It is frequen 

sary under these conditions t 

vate the cathode. 

In order to overcome these difficultie 
the Philips Ionization Manometer wa; 
developed by F. M. Penning?! ap 
has received considerable acceptance. 

In this gage, the electrons emitte 
from a cold cathode of zirconium, thoy. 
ium, or other type of active surfag, 
are deflected by means of a magneti 
field, so that the total length of path 
covered in reaching the anode is many 
hundreds of times that of the direct 
distance between the two electrodes, As 
a result the ionization produced pe 
electron.at any given pressure is « 
siderably greater than that which would 
be obtained in absence of a magnetic 
field. The magnitude of the total dis. 
charge current, which is the sum of the 
electron current from the cathode and 
the positive ion current to the sam 
electrode, is used as a measure of th 
pressure of gas. The gage is sensitiv 
to pressures as low as 10-24. The micro- 
ammeter used to measure the current 
may be replaced by a glow tube having 
a cathode in the form of a metal rod 
The length of the glow along this rod is 
proportional to the current. 

A very ingenious type of cold-cathod 
gage is that developed by J. R. Down 
ing and G. Mellen,?2 which they hav 
designated the “Alphatron.” The io 
ization of the gas is produced by alpha 
particles emitted from a radium soure 
The order of magnitude of the ioniza- 
tion current is 2 X 10-19 ampere per 
mm. of air. The calibration varies with 
the nature of the gas. Up to a few mm 
of Hg, the ionization varies linearly 
with the pressure, The lower limit of 
pressure which can be measured with 
this gage is between 10 and 1z. 


CONTROL CIRCUITS FOR IONIZATION 
GaGEs 33 


In the case of the thermocouple anc 
Pirani gages the electric circuits are 


(31) F. M. Penning, ‘‘Ein neues M no! 
eter fiir niedrige Gasdrucke Insbesonder 
zwischen 10-* und 10° mm,” Physica, \ 
4, 1937, pages 71-75. See also description !" 
“High Vacuum Technique” by J. Yarwooe 
John Wiley and Sons, Inc., New York, ps 
48. 

(32) J..R. Downing and G. Mellen Ra 
dium-Type Vacuum Gage,” Electronics, \ 
19, 1946, pages 142-146. 

(33) See discussion by H. E. VanValker 
burg, “Application of the Ionization Gage !" 
High Vacuum Measurement,” General Elec 
tric Review, Vol. 49, 1946, pages 38-42 
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belatively simple and different manu- 
acturers have developed convenient 
 ortable sets which can be plugged into 
he ordinary 60-cycle 110-120-volt 








ource. 
| The requirements for continuous oper- 


tion of a hot cathode ionization gage 

bre, however, more stringent. As is 
’ . . 

yell known, the electron emission from 






tungsten or oxide-coated filament 
a4 aries exponentially with the tempera- 
We re and, as mentioned previously, is 
bed Py reatly affected by different gases. 





ence it is necessary to arrange main- 
nance, during operation of the gage, 
f constant emission. Furthermore, it 
essential to have stabilized power 
upplies for the plate and collector 
oltages. Finally, since it is desirable 
» be able to read extremely small ion- 
ation currents (of the order of 0.1 
bnicroampere and lower) some kind of 
mplifier system should be provided. 
A number of investigators have pro- 
nosed a variety of electronic control 
ircuits?4 and complete sets for the 
ontrol of emission and automatic pro- 
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dined tion of the filament against burn- 
les, Ac put are available commercially. 
dpe Mention should also be made in this 
S Con onnection of a control system for use 
would jth a combination of thermocouple 
onetic mand cold-cathode discharge gages which 
1] dis thas been described by R. G. Picard, 
of the MEP. C. Smith and S. M. Zollers.3° Also 
e and tthe authors have proposed a circuit 
same e“whereby,” according to their publica- 
f the Metion, “the current from the gages may 
sitive tbe used to control equipment so that 
nicro- amethe pressure in the vacuum system may 
irrent bbe used to operate other devices.” 
aving J = GENERAL REMARKS ON GAGES 
: rp In the different problems that arise 
"Bin high-vacuum technique, the question 
9, jee usually arises as to what one or two 
wet Hof the assortment of gages described 
“" Bin the previous sections would be most 
have TR satisfactory. Even if some of the de- 
as gns described are obviously either im- 
alpha Spractical or very limited in their appli- 
urce: cation, there still remains a consider- 
12 Mable variety from which a choice may 
’ Pe Mibe made. One of the most important 
“ ifactors which must be considered is 
mm. that of range of pressures to be meas- 
“ar'y Meured. Another factor is the nature of 
a "the gas or gases present in the system. 


HIs it necessary to eliminate condensable 
"vapors from the gage? How does the 
N Psensitivity of the gage depend upon the 
pnature of the gases or vapors? 

| The advantages and disadvantages 
are [of the principal types of gages for use 
nom- : (34) R. N. Bowie, “An Ionization Gauge 
dere eCircuit,” Review of Scientific Instruments, 
Vol. JR Vol. 11, 1940, pages 265-267 ; L. N. Ridenour, 
x ‘Magic Eye’ Ionization Gauge,’’ Review of 
ood, FeScientific Instruments, Vol. 12, 1941, pages 
6134-136; R. B. Nelson and A. K. Wing, 


page 

» Emission-Regulating Circuit for an Ioni- 
Ra-  2ation Gauge,” Review of Scientific Instru- 
Vol / ments, Vol. 13, 1942, pages 215-217. 

» (35) R.G. Picard, P. C. Smith and S. M. 
Ke /Zollers, “A Reliable High Vacuum Gauge 
ein — and Control System,” Review of Scientific 
‘lec- 


7 rumonte, Vol. 17, 1946, pages 125-129. 





with organic vapor pumps, have been 
stated in a paper by J. W. DuMond and 
W. M. Pickels.18 Their discussion, 
which is limited to the McLeod, Pirani, 
ionization and Knudsen types of gages, 
is summarized in the following re- 
marks: 


The McLeod gage has the following dis- 
advantages: (1) It does not give continuous 
readings of the pressure. It is insensi- 
tive to condensable vapors. (3) In order to 
eliminate mercury from the rest of the sys- 
tem it is necessary to insert a liquid air 
trap. “Such traps,” it is stated, ‘are never 
completely effective over long periods. (4) 
The readings are never very dependable be- 
low 10-4 or 10-5 mm. Hg pressure.” 


(2) 


The ionization gage has a very wide range 
of pressures, but possesses the following dis- 
advantages: (1) It requires considerable 
auxiliary electrical equipment. (2) Its sensi- 
tivity varies for different gases and vapors. 
(3) The filament emission may be “poi- 
soned”’ in presence of certain gases. (4) The 
filament is susceptible to burn-out if ex- 
posed to air while hot. (5) ‘Ion-bombard- 
ment destroys the filament more or less 
rapidly with continued use.’’ (6) The elec- 
trodes must be out-gassed very thoroughly 
before the gage can be used to give reliable 
indications, especially at extremely low 
pressures. (7) The hot filament decomposes 
certain gases (especiaHy hydrocarbons). 

To these disadvantages may be added 
those due to chemical and electrical 
“clean-up” effects. The gradual decrease 
in pressure in an electrical-discharge 
tube is a _ well-known phenomenon, 
which is observed with cold as well as 
with hot cathodes. Such clean-up oc- 
curs with all gases and obviously must 
be taken into account in the interpre- 
tation of observations made by means 


of an ionization gage. In fact, H. 
Schwarz?® has made the following 
statement: “Everyone who measures 


pressures under 10-4 mm, with the ion- 
ization gage must regard his measure- 
ments with more or less skepticism.” 

However, in the experience of the 
writer, the situation is not quite as bad 
as this statement would imply. If the 
plate voltage or current to the filament 
is applied only during the very short 
interval necessary to observe both the 
electron and positive ior currents, then 
the amount of clean-up is reduced to a 
minimum. That is, the gage should not 
be operated continuously when it is de- 
sired to determine the pressure in a 
sealed-off system. With a circuit such 
as that devised by Ridenour or Nelson 
which has been described in the pre- 
vious section, a pressure determination 
may be made in a few seconds and it 
will be found that under these condi- 
tions the reduction in pressure is 
negligible. 

As DuMond and Pickels point out, 
the Pirani or hot wire gage has two 
main disadvantages: (1) “It is very 
difficult with it to maintain a stable 
‘zero’ point of pressure and it cannot 


therefore be used with confidence to 

(36) H. Schwarz “Gasaufzehrung und 
Gasaustausch bei der Messung niedrigster 
Drucke im Ionisationsmanometer,” Zeit- 
schrift fiir Physik, Vol. 122, 1944, pages 
437-450. 


measure pressures much below 10-4 mm. 
Hg.” (2) As the pressure is decreased 
below about 10-3 mm. Hg, loss of heat 
by conduction becomes negligibly small 
as compared with the radiation loss. 

“No modification,” it is stated, “in the 
geometrical design of the gage can improve 
the ratio of energy loss by gas conduction 
to energy loss by radiation, since at these 
low pressures the molecules of gas travel in 
straight lines between the wire and the walls 
just as the photons of radiation do. 


“Now this is the chief reason for the su 
periority of the Knudsen gage. At these 
pressures the energy transported by mole 


cules of gas is small compared to the energy 
transported by photons of radiation, but the 
momentum transported by molecules is huge 
compared to the momentum transported by 
photons on account of the comparatively 
enormous mass of the molecules, The Pirani 
gage measures the molecular 
port while the Knudsen gage 
momentum transport, hence its superiority.” 


energy trans 


measures the 


The main advantages of the Knudsen 
type are the following: (1) It requires 
no auxiliary electrical circuits such as 
are used with the ionization gage. (2) 
The deflections of the mirror are pro 
portional to the pressure and 
spond to absolute pressures, independ- 
ently of the nature of the gas. 


corre- 


On the other hand, the use of a sus- 
pension involves difficulties similar to 
those met with in any sensitive galva- 
nometer, especially when dealing with 
extremely low pressures. Such difficul- 
ties will arise whenever the gage is sub- 
jected to external causes of vibration. 
Moreover, in a gage such as that de- 
signed by DuMond and Pickels it is 
very difficult to outgas the parts and 
any wax or grease joints are apt to be 
sources of constant gas evolution. 


The fact is that each of the differ- 
ent types of gages described in the pre 
vious sections possesses both advan- 
tages and disadvantages. The experi- 
menter must decide upon the objective 
of any set of measurements and then 
choose that gage or those gages which 
will give him the desired information 
most conveniently and to the desired 
degree of accuracy. In many cases in- 
formation on order of magnitude of the 
pressure is sufficient, in other cases a 
continuous record of variation in pres 
sure may be desired, without reference 
to the nature of gases present. 


For instance, in the evacuation of elec- 
tronic devices the factor of significance 
is the ratio ip/ix, irrespective of the 
nature of the ions. An ionization gage 
gives this information directly and 
while the necessity for using auxiliary 
electric circuits may appear a disad- 
vantage, the actual fact is that such 
gages have found extensive application 
in factory practice as well as in the 
laboratory. 

The same statement applies to the 
use of a Pirani gage. In both industrial 
applications of vacuum technique 
well as in purely scientific investiga- 
tions the hot wire gage is widely used, 
along with the thermocouple and Mc- 
Leod gage. 


as 
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Scientific Glass Blowing and 
Laboratory Techniques 


By WILLIAM E. BARR and VICTOR J. ANHORN, Gulf Research & Development Company 


XI. HIGH-VACUUM TECHNIQUE 
IN EQUIPMENT PRODUCTION (Cont'd) 
STATIC VACUUM SYSTEM IN EQUIPMENT PRODUCTION (Cont’d) 
Strip Silvering. 

On occasions it is desirable not to plate a certain portion 
of the jacket surface. Usually, to gain the maximum reflec- 
tivity and yet have some of the surface free of silver plate, 
it is more convenient to silver both sides and leave a narrow 
unsilvered section along each side of the flask. Columns and 
flasks of this nature can be used for high temperatures 
(200°C.), but are more efficient at low temperatures where 
the center of the tube is subjected to temperatures of 0 
to —40°C, 

Strip silvering is carried out in much the same manner 
as the operation discussed above except that two tubulations 


CLOSED OFF c 
WERE LAST 





RUBBER 
TUBING 


Fig. 148 


are required, Fig. 148B, and the silvering solutions 1, 2 and 
8 are mixed before the solution is allowed to flow into the 
flask. The jacket walls must also be completely dry before 
the solutions are transferred to the jacket. The jacket must 
have two tubulations and it must be supported rigidly. The 
solution is then forced to flow slowly with gravity into the 
jacket through A, until the desired level is reached, Fig. 
148. The solution is removed after the silvering is complete 
and the jacket is dried carefully before inverting. After the 
silvering 1s complete on the other side, the jacket is care- 
fully washed and dried by evacuation. 


Evacuating Glass-jacketed Equipment 


The vacuum that can be obtained and maintained in glass 
vacuum jackets depends on the method adopted for the 
evacuation and heating of the equipment. Glass has a ten- 
dency to retain various gases and water, which are released 
at appreciable rates only under heat treatment. If a glass 
jacket is heated to a temperature near the softening point 
while it is being pumped and then sealed, a good vacuum 
will be maintained only for a short time. Gases which have 
diffused to the surface are retained in part at the surface 
and are released slowly. The vacuum in the jacket is thus 
gradually lost and the heat-insulating properties become 
poor. If the temperature is decreased 100°C, or so from the 
maximum temperature and pumping is continued, these 
gases on the glass surface can be pumped out, in part, and 
better vacuum jackets are obtained. There are, therefore, 
two phases in the heating and pumping process. The first 
consists in removing absorbed gases as well as forcing gases 
to the surface of the glass. The gases at the surface are 
then pumped from the jacket while the glass is hot. 

Irving Langmuir!5 has carried out extensive investiga- 
tions concerning the heating and evacuation of glass bulbs 
used for incandescent lamps. Results of this work showed 
that lamps evacuated at 550°C. and then at 400°C. gave a 
lamp life of 900 hours as compared to 575 and 300 hours for 
lamps heated to 450 and 550°C. respectively. The conclusions 
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drawn by Langmuir were that evacuation should 
out in two or more stages of decreasing temperatu 

Investigations of gases evolved from glasses \ mad 
by R. G. Sherwood!¢ and J. E. Shrader17. The , sits 
Sherwood’s work with soda, lead and Corning glass G-109.p 
are graphically shown in Fig. 149. The curves for each prs: 
give the total gas liberated from a glass surface of 359 
cm.?, Gas evolution reaches a first maximum at 150, 20) i 
310°C. for soda, lead and Corning glass G-702-P respectively 
The gas evolution then decreases and again rises at a te, 
perature above the softening point of the glass. Sherwoy 
concludes that the first maximum is obtained by th: release 
of absorbed gases while the actual decomposition of ¢, 
glass, liberating mainly water vapor, is responsible for th 
evolution at the higher temperature. : 

The history of the glass treatment also has some beariny 
on gas evolution. R. G. Sherwood and I. Langmuir pot} 
have found that annealing glass at high temperatures great. 
ly reduces subsequent gas evolution. 

The vacuum system shown in Fig. 140 is ideal for evap. 
uating glass-jacketed equipment. The furnace sections cay 
be so arranged that long as well as short equipment can }y 
entirely enclosed by using several or just one hinged heate 
section. 

The glass is baked and evacuated as follows: 

1. It is advisable to clean unsilvered jackets with cleaning 
solution and to rinse several times with distilled water be. 
fore evacuation. The jacket is then dried at room tempera. 
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ture by repeatedly evacuating and filling with dry air. A 
mechanical pump can be used if a cold trap or drying tube 
is used between the jacket and pump. 

2. The tubulation of the jacket is then sealed to the 
vacuum system manifold. The jacket is supported in the 
furnace in such a way that the glass blower can reach the 
tubulation without removing the entire furnace. If the jack- 
eted equipment is not too heavy it can be suspended in the 
furnace and held in place by the tubulation. Heavier equip- 
ment is supported in such manner that the movement of 
the equipment is possible when the tubulation is closed by 
heating and drawing it to a tip. A method of supporting 4 
strip-silvered Dewar is illustrated in Fig. 140. 

8. The forepump is started and allowed to pump alone 
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THE PIRANI THERMAL ULTRA VACUUM GAUGE 


Many new processes require fast, accurate indicating, recording and con- 
trolling of ultra high vacuums. This is now practical using the combination of 
thermal or ionization measuring gauges and Brown Electronik Potentiometers. 

The thermal gauge is used to measure pressures ranging from 500 microns 
down to one micron of mercury. The ionization gauge is capable of measuring 
absolute pressure from one micron down to one-thousandth micron. 

The fast Brown ElectroniK Potentiometer transforms these gauges into 
production tools. 


THE GAS ANALYZER 


The electronic measurement of combustible gases, oxygen and carbon monox- 
ide, etc., is finding wide usage today. 

Combustibles present in a gas sample are burned upon contacting a hot 
platinum filament in the detecting unit, changing its electrical resistance. These 
changes are instantly detected, indicated and recorded by a Brown High Speed 
ElectroniK Potentiometer. Alarms may be sounded at several points in the 
plant or control contacts may be utilized to close doors, start fans or initiate 
other corrective or protective action. 


THE pH ELECTRODES UNIT 


The use of pH measurement and control is expanding sensationally into new 
processes and new industries. Standard Brown ElectroniK Potentiometers are 
available with pH ranges of 0-7, 3-10, 6-13, or 2-12 pH. The Brown 
ElectroniK Air-O-Line Controller has put pH control on a practical every- 
day basis. 

For further information, write to THE BROWN INSTRUMENT 
COMPANY, a division of Minneapolis-Honeywell Regulator Company, 
4482 Wayne Avenue, Philadelphia 44, Pa. Offices in all principal cities. 
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until the minimum vacuum of the pump has been reached. 
The trap is then cooled with liquid nitrogen and the con- 
densation pumps are started. 

4. When a vacuum of 10-7 mm. of mercury is obtained, 
the furnace heater is turned on. The temperature can be 
increased rapidly when unsilvered equipment is evacuated. 
A temperature rise about 1.2°C. per minute is required for 
silvered jackets. The temperature is raised to 550°C. when 
Pyrex brand glass No. 774 is being heated and maintained 
at this temperature for one hour. The temperature is then 
allowed to drop to 400°C. The equipment is pumped for 30 
minutes at this temperature. The McLeod gage reading 
now should be better than 10-5 mm. of mercury. 

5. The tubulation is sealed in two operations. The con- 
striction is heated around the entire circumference and it is 
allowed to close slightly. The heating is stopped and four 
minutes are allowed for the removal of gases liberated from 
the hot constricted walls. The glass at the constriction is 
then heated and collapsed as the jacket is drawn away from 
the manifold. The tip is then rounded and annealed. The 
jacket is removed from the furnace and cooled as quickly 
as possible. Some discretion must be used in cooling hot 
equipment: if uneven contraction can be set up in critical 
regions as the condenser illustrated in Fig. 143C, the strains 
set up between the rapidly-cooling glass and glass that is 
not cooled are great enough to cause breakage. On the other 
hand, it has been shown by experiment that gases are lib- 
erated at high temperatures. It is important, therefore, to 
decrease the time so as to reduce the gas evolution to a 
minimum. Even under ideal conditions, gas evolution can 
be expected to a minor degree at room temperature. 


Rare-gas Discharge Tubes 


Rare-gas discharge tubes have become exceedingly im- 
portant and on many occasions the glass blower is called 
upon to make them. In general the greatest application of 
such tubes is for lighting and display purposes. However, 
discharge tubes are also used as sources of light with defi- 
nite wave-lengths. It has been found that the mercury ultra- 
violet lamp is useful for promoting various photochemical 
reactions. Many different lamps may be designed for such 
studies. The lamp and reaction chamber combination de- 
signed by E. Staecie and N. Phillips18 is simple and com- 
pact and is useful where a source of light is required with 
a wave-length of 2,537 Angstroms. The construction of this 
lamp will be given as an example of rare-gas lamp produc- 
tion. 
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A major requirement for discharge tube production is a 
good vacuum system. It is necessary to have a suitable 
source for filling the tubes with rare gas and convenient 
to combine the vacuum and rare-gas filling system into a 
single unit such as illustrated in Fig. 150. Special attention 
is called to the rare-gas storage flask. These flasks filled 
with rare gases or mixtures are sup- 
plied by the Linde Air Products 
Company. The gas-filled flasks are 
obtained with a special capsule clo- 
sure which can be opened by drop- 
ping a small pellet on the capsule. 
Since it is important not to contami- 
nate the gas with any impurities it 
is necessary to use a pellet which 
can be thoroughly cleaned. Such a 
pellet can be made by sealing an iron 
rod, ¥s” by %”, into a glass tube. 
This pellet will be heavy enough to 
break the capsule when it is dropped 
from a height of 3” and it can be 
cleaned quite easily. 

The gas-filled flask can be sealed 
to the system as illustrated in Fig. 
150. The two stopcocks are useful for 
controlling the flow of gas into the 
evacuated tube. If large amounts of 
gases are used it is sometimes con- 
venient to use the arrangement illus- 
trated in Fig. 151. The gas flasks 
can easily be changed because of the 
interchangeable ground joint and 
different glasses can be used, %.¢., 
soda glass on the flask and Pyrex 
(774) on the system. 

In the production of the ultravio- 
let lamps, it is necessary that the 
glass of the tube transmits light in 
the range of the required wave- 
length. Transmission curves of vari- 
ous glasses are given in Fig. 152. The material which is 
best suited for transmission at the wave-length, 2537 Ang- 
stroms, is vitreous silica. 








Fig. 151 








OHMITE 


RESISTORS 


*RITEOHM” PRECISION RESISTORS 

Six types—including non-inductive pie-wound vacuum- 
impregnated units, pie-wound hermetically sealed glass 
units, and single-layer vitreous-enameled units. Toler- 
ance + 1%, Five types available from stock in }4-and 
l-watt units ranging from 0.10 to 2,000,000 ohms, 


NON-INDUCTIVE RESISTORS 


For use in radio frequency circuits where resistors of 
practically constant resistance and impedance are re- 
quired. Available in the vitreous-enamel tubular type 
with special winding and in hermetically sealed-in glass 
type with special winding and vacuum tube base. 


“DIVIDOHM” ADJUSTABLE 
VITREOUS ENAMELED RESISTORS 


Use them for multi-tap resistors or voltage dividers, and 
for obtaining odd values of resistance quickly. Consist 
of vitreous-enameled resistors of the lug type with wire 
exposed along one side for contact with adjustable lugs. 


“BROWN DEVIL” AND LUG-TYPE 
VITREOUS ENAMELED RESISTORS 

Ohmite’s dependable, general-purpose resistors. Avail- 
able in ratings of 10 to 200 watts. Smaller sizes have tinned 
copper wire terminals; larger sizes have lug terminals. 


“LITTLE DEVIL” INSULATED 
COMPOSITION RESISTORS 
\ 


An extremely small, sturdy resistor. Three sizes—4, 
1, and 2 watt, in 10 ohms to 22 megohms. Tolerance + 
10%, Light, compact, easy to install. Avail- 
able only from Ohmite distributors. 


Write for Catalog 18. Contains helpful in- 
formation on rheostats, resistors, tap 
switches, chokes, and attenuators. 


OHMITE MANUFACTURING CO. 


4887 Flournoy St., Chicago 44, U.S.A. 


RHEOSTATS + 
RESISTORS * TAP SWITCHES 


STOCK OR SPECIAL UNITS AVAILABLE 
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Fig. 152. Transmission characteristics of quartz and various glasses for ultraviolet and infrared radiation. The data for these curves were 
urnished through the courtesy of the Research Laboratory of the Corning Glass Works, the National Bureau of Standards and the Lamp 


evelopment Laboratory of General Electric Company. 


Production of the Mercury Ultraviolet Lamp 

The mercury ultraviolet lamp is made as follows: 

1. A coil is made of 10-mm. clear vitreous silica tubing. 
The Hoke torch with a large jet is used with oxygen and 
acetylene as fuel to furnish the heat required to shape vitre- 
ous silica. A coil of 10 complete turns is made by the method 
previously outlined. 

2. Since it is necessary to make the coil only of vitreous 
silica and the remainder of the reaction vessel of Pyrex 
glass No. 774, graded seals must be used at both ends of 
the coil. It is quite difficult to make a graded seal from vitre- 
ous silica to Pyrex glass No. 774 because of the high temp- 
eratures that must be used and because the seals between 
the successive glasses must be thin. The glasses used are 
vitreous silica and Corning glasses No. 790, 723, 720, 724 
and Pyrex glass No. 774 in the order given. Graded seals 
which can be used for sealing vitreous silica to Pyrex glass 
No. 774 can be purchased from Corning Glass Works. 

The graded seal is sealed to both ends of the coil and the 
Pyrex glass No. 774 is shaped for the lamp. The procedure 
for completing the lamp is now similar to that previously 
outlined for making a condenser. The thermowell is sealed 


into the jacket after the first ring seal and side tube seal jg 
completed. The second ring seal is completed and the side 
arm is sealed to the jacket. 

3. The preparation of the electrodes in the production of 
the glass-to-metal press seal will not be given here because 
it has been discussed previously. The electrode assemblies 
are sealed to both ends. Standard coated neon sign elec. 
trodes can be used; they are quite inexpensive. A tubulation 
for evacuating the lamp and a small reservoir containing 
a droplet of clean mercury are sealed to one end of the 
lamp directly opposite each other and below the electrode 
seal. 

4, The lamp is now ready for evacuation, degassing and 
filling. It is sealed to a manifold in the position shown in 
Fig. 150. The lamp is evacuated to the lowest possible pres- 
sure along with the manifold and space above the closed 
capsule of the neon storage tube. The stopcocks above the 
neon storage tubes are then closed and the capsule is broken 
by raising the glass-covered iron pellet with a magnet and 
allowing it to fall. The tube is then filled with neon toa 
pressure of 20 mm. 

The electrodes and the glass tubes of the lamp are now 


TABLE 21. RARE GAS COLOR CHART 








Color of Tube Rare Gas Glass Tubing 


Electrodes 
recommended 


Filling Pressure, 
Mercury mm. of mercury 





Deep Red Neon No. 240 


Red Neon clear glass 


Orange Neon No. 353 (Noviol) 


Golden yellow Helium No. 335 


*argon-neon No. 333 
mixture 
Linde No. 20 
or 70 
*argon-neon 
mixture 
Linde No, 20 
or 70 
*argon-neon 
mixture 
Linde No. 20 
or 50 
*argon-neon 
mixture 
Linde No. 70 
Helium 


Light green 


Dark Green No. 353 (Noviol) 


Light blue clear 


Dark blue No. 552 


White clear 


Copper, nickel, 

iron or SVEA metal 
Copper, nickel, 

iron or SVEA metal 
Special chemically- 
treated 

Special chemically- 
treated 

Nickel, iron or 
SVEA metal 


Nickel, iron or 
SVEA metal 


Nickel, iron or 
SVEA metal 


Nickel, iron or 
SVEA metal 


Special chemically- 
treated 





*Argon-neon-helium mixtures must be used when the tubes are subjected to extreme winter conditions. 
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THE NEW HEILAND 
CATHODE-RAY RECORDER 


Type CR-43A 


A wide frequency range, and compact, rugged construc- 
tion make this new recorder ideally suited to both 
laboratory and field studies of high speed, transient or 
steady state, phenomena. 


The HEILAND CR-43A Cathode-Ray Recorder has four 
recording channels, each consisting of a one-stage balanc- 
ed amplifier direct-coupled to a 3” short persist- 
ence Cathode-Ray tube. Records are made of 
the waves appearing on the tube screen by a 
35 mm. built-in camera which can be oper- 
ated at one of four quickly selected speeds. 
The optical system can be readily shifted 
to photograph either 2 or 4 channels. 
Time markers are provided by means 
of a fork-controlled discharge tube 
producing 100 marks per second. 


Daylight loading magazines 
assure easy film loading. A 
viewing door provides conven- 
ient visual observation. The re- 

sponse is flat from 0 to 40 Kc. 
direct or through the amplifiers. 


Write today 


for complete information to 


Heiland Research Corporation 


DENVER 
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ready for bombardment. The leads of a 3.5-kva. 
transformer are connected to the two electrods 
piece of bond paper is held against the tube, 17 
bombarded until the paper begins to scorch. Ir 
bardment, the electrodes are degassed and im; 
molecules with glass walls tends to remove abso) 


ae as well as moisture from the glass itself. The tul 


evacuated to a pressure below 10-5 mm. of mercu 


from the vacuum pumps by closing the main 
al and finally filled with neon to a pressure of 
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@ This U-type manometer is 
designed for line operating 
pressures up to 400 pounds 
per square inch, 


we N 19S ame. > 


ity ® re 
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The manometer body is of 
formed steel channel con- 
struction. The glass tubing 
is top grade, fully annealed. 
The two straight length 
individual tubes are con- 
nected by cross drilling the 
lower manometer end block. 


Known as Model A-995, this 
unit is available for wall, 
front-of-board and flush front 
panel mounting. Its readings 
are always accurate—no cams, 
gears, or levers. Of outstand- 

ing ruggedness it is, never- 

theless, highly sensitive to the 
slightest change in pressure, 
vacuum, or differential pressure. 
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It is built according to the traditional 
Meriam standards for long, depend- 
able, satisfactory performance. Ask 
for Catalog Sheet A-995 WM. 


THE MERIAM 
INSTRUMENT CoO. 


10958 MADISON AVENUE 
CLEVELAND 2, OHIO Fig. 153 Fig. 154 





—  eacainaia een aca Aopen = of mercury. The tubulation is then uniformly heated at 
the constriction until the glass begins to soften. The tube is 
drawn away from the manifold as the glass collapses at 
the constriction. The glass is cut in the burner beyond th 
center of the closed section and the tip-off is carefully 
nealed. A drop of mercury is then transferred to the 
and this second tubulation is closed. The finished lamp |: 
shown in Fig. 153. The appearance of the tube in operé 
tion with the electrical source mentioned above is show! 
in Fig. 154, 
The intensity of radiation of this mercury ultraviol 
lamp can be determined by the photohydrolysis of chlor- 
acetic acid. E. Rudberg!1® and Smith, Leighton and Leigh- 
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anoint & PIVOT MQ RQ sate searines 





Smallest Sizes 
Lowest Prices 


| 


The first MICRO Ball Bearings ever made in the 
United States by modern methods of precision 
production. Lowest prices on the industrial mar- 
ket for a first-quality product. 

















Complete Details On Request 





PIVOT BEARINGS 


SIZES—5/32" to %” O.D. 
(also 4mm. & 5mm.) 


RATINGS—3.4 Ibs to 22 Ibs. 
QUANTITY PRICES-From 16!2c 


RADIAL BEARINGS 
SIZES—%“"" to %” O.D. 
RATINGS—24 Ibs. to 36 Ibs. 
QUANTITY PRICES—From 64c 
NEW HAMPSHIRE 


men 


BALL BEARINGS, Inc. 


HIRE U.S.A 
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NEW HAMP 
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: Se... with low cost H-B 
Mercury Plunger Relays 


@ Nothing would please us more than an opportunity to prove 
> that an H-B Mercury-Plunger Relay can handle any of your 
| timing, load or control problems better than they've ever been 
» handled before and at a surprisingly low cost. 





1 at ; H-B Mercury-Plunger Relays are long-lived, accurate and 
| dependable because arcing is glass-enclosed and they are 


2 


s at fp Bot affected by dust, dirt or corrosion. That is why these relays 
the i have been winning favor for 7 years with engineers through- 
an- : out the country. They are available for a-c up to 440 volts and 
| for d-c up to 250 volts with contact capacities as high as 30 
) amperes. Write today, outlining your ‘problems or needs. H-B 


Instrument Company, 2525 No. Broad St., Philadelphia 32, Pa. 
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i THERMOMETERS + THERMOSTATS - RELAYS 
THERMO - REGULATORS - HYDROMETERS 














THE NEW ELECTRONIC 





Verilron 





The VERI-TRON Control Pyrometer 


. « « Product of Experience 
@ The VERI-TRON pyrometric controller 


represents a design achieved by years of ex- 
perience in the development and production 
of automatic control equipment. Theodore 
A. Cohen, nationally known designer of 
electronic instruments and 
vices, developed and engineered the VERI- 
TRON for Production. 

The VERI-TRON Model C is a phenom- 


enally accurate two position controller. It 


measuring de- 


consists of two separate plug-in units in a 
compact case for flush or surface mounting. 
4) A unique high resistance millivoltmeter featuring a 

system permanently aligned and united by the Kool- 


Weld process. Calibrations unaffected by vibration and shock. 


A new electronic control system without physical contact 
fo measuring component (eliminates clamping mechan- 
isms). No oscillators to tune. No mechanical adjustments to 
make. Eliminates variables. Narrower control differential with 
stable control point independent of tube and voltage fluctuation. 


*From the Latin Veritas—Truth 


Write for full description and accessory list, Bulletin PC-1 


TALY QO YYEST 


Corporation 
MANUFACTURERS OF PRECISION EQUIPMENT 
2614 South Park Avenue e Chicago 16, Illinois 
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You can count anything from shad- 
ows to box cars—parts, oranges, bot- 
tles, sheets, cans, cases, etc. with 
Wizard Electric Counters and Photo- 
electric units, relays or any suitable 
switches. Speeds to 600 CPM. Rug- 
gedly built for heavy duty service. 
Easily installed in groups for Cen- 
tralized Production Control. Can be 
located at any distance from actual 
source of count. Many other features. 





For recommendations just 
tell us what you want to 
do. Catalog of Mechani- 
cal and Electric Counters 
on request. 


Predation , ee a an 
702 oo 


W. JACKSON BLVD., CHICAGO 6, ILL. 


Manufacturers of Counting, Timing and Recording Devices 
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tHe VEW ame ; . 
PNEUMATIC 
HAND TOOL 






For Use with 









4 To 1200 





AMP 
Solderless Terminals| P¢rfecr, Unitorm 
The speed, pressure, and eon ss Electrica; 






°"8 Perhou, 






precision of a power press 





in @ portable hand tool NS 
...fits into any production set-up ...ideal for 
small creas and “hard-to-reach” jobs... crimp- 
ing jews readily interchangeable for various 
AMP terminal types...cuts installed costs by 
increasing production and eliminating solder, flux 
ond complicated inspections ... no special operat- 
ing skill to moke perfect, uniform, solderiess 
connections. Write for Catalog Section 30-A. 


Termonal Types Pre- insulated, insulatien-Support. Non-tssulation Support (for Solid or Stranded Wire) Corrosson-Preoted 


AIRCRAFT-MARINE PRODUCTS INC. 


1521-72 NORTH FOURTH STREET, HARRISBURG, PA. 
Sole Concdion Representative: F. Manley & Sons, Lid., Toronto, Ont. 


“Precision Engineering 
Applied to the End of 
o Wire” 
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ton? have outlined experiments to determine th, 
chemica] effectiveness of such lamps. 


The production of rare-gas tubes for lighting and 
purposes will not be given because the techniques 
are similar to the procedure given for the producti 
mercury ultraviolet lamp. 


In general, according to F. P. Gross, Jr.,21 light 
are classified as follows: 


1. Negative glow lamps. The two electrodes of 
lamps are close together and light is emitted from 
around the cathode. 

2. Positive column lamps. The electrodes are far a) 
and light is emitted from the excited gas molecules betwee, 
the two electrodes. 

Each of these two classes of lamps can be subdivided fy, 
ther into hot- and cold-cathode lamps. The hot-cathod 
lamps operate at lower voltages. " 

The colors that can be obtained in display lamps depen 


| upon the gas and glass tubing used. Various shades of gree; 


are obtained by the combination of yellow glass and mer 
cury vapor. The rare-gas color chart is given in Table 2) 
The glasses in Table 21 are supplied by the Corning Glass 
Works. Gas mixtures refer to the code number of Linde A 

Products Company. 

A more recent development in rare-gas discharge tubes js 
the fluorescent lamp. These lamps are produced by coating 
the inner walls of the tube with chemicals (called “phos 
phors”) which will emit visible light when they are sub 
jected to ultraviolet radiation. The color range of severa 
are given in Table 22. 


TABLE 22. 
COLORS PRODUCED BY FLUORESCENT COATING: 





Phosphor 3. Coating Color 
Calcium tungstate Blue 
Magnesium tungstate Blue- White 
Zinc silicate Green 

Zine beryllium silicate Yellow-Whit« 
Calcium silicate Yellow-Pink 
Cadmium borate Pink 





The color chart for fluorescent lamps is given in Table 2 





TABLE 23. FLUORESCENT LAMP COLOR CHART 
Pressure ( 
Color Gas mm. Mercury Glass ( 
Rose Pink Neon 10-18 No Clear Blu 
Gold Neon-argon mixture 10-18 Yes Noviol Ye 
Yellow Neon 10-18 No Clear Greer 
Green Neon-argon mixture 10-20 Yes Clear Greer 
Blue Neon-argon mixture 10-29 Yes Clear B 
White Neon-argon mixture 10-20 Yes Clear wt 





THE KINETIC VACUUM SYSTEM FOR EQUIPMENT PRODUCTION 


Kinetic systems were previously defined as systems 1! 
which vacuum is maintained by virtue of high-speed con- 
densation and mechanical oil pumps. Seals as ground glass- 
to-glass or glass-to-metal on the high-vacuum side are re- 
quired, and even though the leakage from such joints may 
be appreciable, it must not be to the extent that the desired 
vacuum cannot be maintained. In other applications of the 
kinetic vacuum system, the high-speed pumps are necessary, 


| because of the degassing that is obtained from the materials 


in the system as in the case of molecular distillation. 


Metallizing of Glass 

The use of the kinetic system for equipment productio! 
is important in the metallizing of glass. Considerable wor 
in recent years has shown that this process has many 4)- 
plications. Aluminum is one of the metals that can be suc- 
cessfully evaporated. The most practical method of eva! 
ating this metal is by the procedure outlined by J 
Strong.22. 23 A tungsten filament is used. Tests°* hav 
shown that only about 3% (volume) of tungsten is found 
in molten aluminum samples when the latter is fused on 4 
tungsten filament. It was also shown that very little tung 
sten is evaporated, for only 0.03% was found in the alum- 
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Special for Instruments Readers 
THIS $2.00 BOOK FOR $1.00 
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HERE IS HOW YOU CAN ACQUIRE A 
BETTER KNOWLEDGE OF ELEC 
TRONICS WITHOUT TRYING TO BE A 
RADIO ENGINEER ... 


_, . SEND FOR 
Elementary Engineering Electronics 


With Special Reference to Measurement and Control 


by Andrew W. Kramer, 


Managing Editor Power Plant Engineering, _ 
Member American Institute of Electrical Engineers, 
Associate Member Institute of Radio Engineers 





Cloth, 344 pages, 259 Illustrations 
Now $1.00 postpaid! 


This is a PRACTICAL treatment of principles and 
applications. It is NON-MATHEMATICAL — no 
equations beyond elementary-algebra level in the 
text—fewer than a dozen of these to be learned. 


ORDER THIS UNIQUE BOOK NOW... 
Check, money order or cash must accompany order. 


(ms ( (se (se ( (em, (em ( (a (se (sm (sn (cm (e (c s (e 


Our stockroom is crowded—we must make 
room for coming books. 





SEND YOUR ORDER TODAY 


INSTRUMENTS PUBLISHING CO. 
1117 WOLFENDALE STREET PITTSBURGH 12, PA. 

















ANGULAR ACCELEROMETER 





A NEW DEVELOPMENT IN STRUCTURAL TEST INSTRUMENTATION .. . 
ENABLES ACCURATE MEASUREMENT OF THE MOST ELUSIVE OF 
ALL DYNAMIC QUANTITIES . . ANGULAR ACCELERATIONS ... 


Applied accelerations produce relative motion of a torsionally sus- 
pended mass which modulates an A.C. signal. The electrical pick-off 
is designed for use with commercially available dynamic strain meas- 
uring equipment. Its output is sufficient, however, to drive a high 
sensitivity galvanometer through an instrument rectifier without the 
use of amplifiers. 


Natural frequency: 10 cps. Range: +10 radians/sec.2 
Size: 6”x1"x2”. Weight: |'/. Ibs. 
Damping: 65% of critical by use of silicones. 


For Further Information Write to 
5 ENGINEERING 
226 HARDING AVE., COLLINGSWOOD, N. J. 








FOR CONTINUOUS 
AUTOMATIC PROPORTIONING 
with , 


The 
Askania Ratio Regulator 


A simple, accurate way of mixing 
two or more liquids or gases to a 
predetermined ratio. Ratio can be 
changed easily without interrup- 
tion of the process. 

The Askania Ratio Regulator has 
only a few moving parts reducing 
maintenance to a minimum. 

Low pressure systems use Fiber- 
glas Diaphragms, measuring 
changes in conditions as small as 
.0025”" W. C. 

Turn down range of 10 tol, with 
accuracy across full range. 

For control of fuel/air mixtures, 
for mixing propane-butane and 
natural gas, for processing change 
from batch to continuous mixing... 
for proportioning two or more gases, 
liquids, or gases with liquids... 
use the Askania Ratio Regulator. 

For detailed data get Technical 
Bulletin No. 101. 


— a 7 f 


ASKANIA REGULATOR COMPANY 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 


246 E. Ontario St., Chicago 11, Ill. 


March 
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AS QUICK AS A FLASH YOU CAN 
KNOW THE EXACT MEASUREMENT 
OF VOUR VALUABLE STORED LIQUIDS 


WH LIC 






WRITE for 
COMPLETE 
DETAMS 


"L/QUIDS WORTH STORING ARE WORTH MEASURING” 


rue LEQUIDOMETER cor: 


36-27SKILLMAN AVE., LONG ISLAND CITY,IN.Y. 





Many yeors spent in constantly refin- 
ing each step in the manufacture of 
the Heise Bourdon tube makes pos- 
sible the extreme accuracy gvaran- 
teed for each gavge which is to 
within Y of 1% of the load at 


THE STANDARD ony point of the scale. 


OF THE WORLD 
RANGE FROM 0-15 TO 0-16,000 P.S.1. 


BAG? GORE ccc ccc eccaccess 151.80 
SS” BERR 2... cece 165.60 to 172.80 
SO" BERR 2... ccc 194.00 to 201.20 
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inum on the glass surface, Actual photographs: 
filament during the evaporation process have a 
that the aluminum is evaporated from the tungst: 

adjacent to the molten aluminum, rather than 

molten surface of this metal. 

Since mirrors, either opaque or partial, are used 
ment, it will be helpful to outline briefly the procedure ¢ 
coating glass surfaces with aluminum. It should }b. 
out that sometimes considerable experimentation js 
before the correct techniques are mastered. A discy 
the vacuum system, glass cleaning and coating te 


| will be given as an application of the kinetic vacuy; 
| tem in equipment production. 


The size of the system to be used for metallizing glass 
faces will depend on the size of mirrors to be p) 
Small and comparatively inexpensive systems can }y 


| from equipment on hand in the laboratory. Sev: 


mercial suppliers (among them Distillation Products, |, 
of Rochester, N. Y., and National Research Corp., of Bost 
Mass.) have complete units which can be purchased , 
desirable to set up a permanent metallizing system. A sma 
and simple system can be built with the following 
ment: 


1. A 12” glass bell jar with a metal base fitted with a } 
vacuum outlet, four insulated and vacuum-tight el 1 
binding posts, four filament supports, a mirror support and 
an adjustable shield which can be used to blank out the fila- 
ment from the mirror. This shield can be supported wit 
pulley arrangement with an iron counterweight. A 
manent magnet is used for lifting the shield prior t 
metal evaporation step. 

2. Two large cold traps. 

38. A mercury or oil condensation pump, with a speed 
about 10 to 20 liters/sec. at 0.001 mm. of mercury. 

4. A mechanical oil pump, its speed matched with t 
of the condensation pump. 

5. A McLeod gage. 

6. A 500-watt transformer with four voltage steps f 
4 to 24 volts. 

7. An ammeter with a 0-30 ampere range. 

8. A voltage transformer. The General Radio Co,’s 
“Variac” 0-130 volts, rated at 500 watts, is satisfactory. 

Arrangement of Vacuum System.—The metal base to the 
bell jar is anchored to the top of a small table. The \ 
outlet, a 1” Kovar tube, is welded into the metal bell jar base 
after the glass-to-Kovar seal is made. This line extends 
through the top of the table. The electrical lines which are 
connected to the binding posts also extend through th 


table. A glass cold trap is sealed to the high-vacuum side of 


condensation pump. A line to the McLeod gage is sealed int 
this connecting vacuum line. A bleeder line with a 3-mm 
bore stopcock is also sealed to this line. The outlet of the 
mercury condensation pump is connected to the mechanica 
pump through a second cold trap. This arrangement of 
bell jar, cold trap, condensation and mechanical pumps ca! 
also have a line which by-passes the condensation pum), 
i.e., a line from the cold trap below the bell jar to the me- 
chanical pump. Large stopcocks (10-mm. bore) are the! 
required to isolate the condensation pump during the init 
evacuation and to close the by-pass line when the mercur 
condensation pump is started. 

If an oil condensation pump is used, the liquid nitroge! 
cold traps are not necessary and the pump can be connected 
directly to the vacuum outlet line of the bell jar bas: 
this case it is also convenient to have the McLeod gage and 
the bleeder lines connected directly through the metal bas 
of the bell jar. : 

The Tungsten Filament.—The 20-mil tungsten wire 
should not be brittle. When the filament is purchased it 
should be specified that the wire should be soft enough s 
that it can be wrapped around its own diameter. The 
tion of the filament coil or loops containing the aluminum 
will depend on the size and shape of the proposed mirror 
backing. P. Bonet-Maury?* found that when polonium was 
evaporated in high vacuum, it condensed on a plane surfact 
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| HERE’S better, faster 
MOISTURE TESTING 


7:3) Me): 


NO POINTS TO BREAK 
OR MAR. 


Mee ACCURATE DOWN 


5, Ie, 37 ERSATILE 


whi cha OS ADE 


MODELS... 


\ smal! L-2, Flat Surface Type: for smooth surfaced materials. 
equin. K-2, Imegular Surface Type: specially designed for rough or 
_ : smooth materi any contour. 
4 V-2, Thin Material Type: for thin, smooth surfaced, flat materials. 
_ 4» [EP Scientific calibration, based on standard method for your trade, supplied with 
a4 gach instrument. 
ctrical = MANY APPLICATIONS—Moisture Register is based on principle of high 
1 TE frequency, power absorption. All models have wide field of adaptability, throughout 





“th ald Bi industries—as to materials, methods of use and range of moisture content. 
Ne fila- JR Special calibrations for specific needs supplied at nominal cost. 
\ 


WRITE TODAY for complete information, specifying type of material and 
"range of moisture content to be tested. 


to th MOISTURE REGISTER COMPANY 
‘pert. @, 133 NORTH GARFIELD., ALHAMBRA, CALIF. 
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scan | FOR APPLICATIONS WHERE DANGEROUS 
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BP me- 
The new Type EJO Thermostat is a low-cost, remote-bulb type, 






nitia | explosion-proof control, equipped with a calibrated external adijust- 
saan ment knob. It is especially valuable for Pilot Duty use in locations 
, exposed to dust or volatile fumes. All mechanism is located in an 
gen Sopproved, blast-proof housing, the cover of which is threaded for 
ected [— ©%sy removal for inspection. The housing is tapped, ready for installa- 
e. Ir "tion of electrical connections, and may be mounted in any position on 
and 0 flat surface. 
base The range of knob adjustment on the new Type EJO is either 120° F. 
or 250° F. in models covering —120° F. to 600° F. All standard United 
wire remote-bulb assemblies are available, including stainless steel. The 
od it 580 is rated electrically for either AC 1200 watts, 115-230 volts non- 
-h so. inductive, or AC 300 watts, 115-230 volts inductive. 
ca- 5 
inum & 
Bem) Uncted Electric Controle Company 
was DEPT. A, 69-71 A STREET, BOSTON 27, MASS 
“face 
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At your Jeweler’s 


Sole U.S. Agent: 


BERNARD S. LIPPMAN CO.,630 FIFTH AVE., NEW YORK 20 





































FOR ALL TIME... 


Gee al len 





Time, Speed, Distance—decisive 
factors to men of affairs in 
industry, science, medicine 

and sports. The LEMANIA 


CHRONOGRAPH gives 





you the split-second 
accuracy of 

a magnificent wrist 

watch and stop 

watch, and deter- 

mines speed ... measures 
distance. A precision 
instrument, its name means 
exacting craftsmanship. 


handsome design. 
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LEMANIA 


Pucosen lnstrament Maker 


Svrce 884 
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How fo 
FIGHT “BULLS” 


that come from 
careless counting 








lies on miscounts and 


“bulls” ound to charge in and 
guesswork... bull edule. _. until mistakes are 
a a im ossible by up-to-the-minute secgiie 
— adh $0 fit your weor-production machines an 
oui with Veeder-Root Counting — es 
avoid delays, shortages and niente en 
interdepartmental co-ordination tow nie 

mbly. See how you can make your wor ot 
on“ what ... by counting on Veeder-Root. . 


VEEDER-ROOT 


INCORPORATED 


Where production re 













THE MICROMETER 
YOU HAVE BEEN 
WAITING FOR 


THE 
FEDERAL 
INDICATING MICROMETER 


- +» » HAS MANY ADVANTAGES 
OVER USUAL TYPE MICROMETERS 


This new Federal Indicating Microm- 
eter combines the precision of the Dial 
Indicator for uniformity of contact pres- 
sure and for use as a comparator, with 
the accuracy of the micrometer thread 
for measuring. 

It takes the place of a complete set of 
“go and no-go” gages, because you can 
set it to the required size, clamp it in 
that position, and gage your batch of 
workpieces. 

Write for descriptive folder to — 
FEDERAL PRODUCTS CORPORATION 
1144 EDDY ST., PROVIDENCE 1. R. 1. 





Push button retracts anvil and 
dimension is checked on dial, 


FEDE R | MECHANICAL AIR AND ELECTRONIC GAGES 


PRECISIOD MEASUR G INSTRUMENTS 
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in an amount proportional to the inverse square 
tance from the evaporation point. J. Strong27 assy 
other metals behaved in the same way and gave t} 
ing equation for film thickness when metal is 
from a point source to a plane surface: 


m ; 
Tp — —— cosine 6 9” 
A4tdr2 
where Tp = the film thickness 


m = mass of metal evaporated 

d = the density of the metal 2 
r = distance from source to the condensation sy face : 
@ = inclination angle — 


The evaporation points can be so arranged that Z 
aluminum film thickness can be obtained on the mi bas M 
This is especially desirable when partial mirrors ay ci 
duced. Filament spacing for the production of circu 
rors is given by J. Strong.?7 

Cleaning Glass. — The two essentials for preparin, th 
glass for aluminizing are that it must be clean and ,; 
Procedures for cleaning glass have been given by ] 
Strong?® and V. Vaud.?9 A satisfactory method used jy 
laboratory is as follows: 

1. The glass is thoroughly washed in a solutio: 
tilled water and the commercial detergent “Dreft.” 

2. The glass is cleaned by dipping it into cleaning soly. 
tion (sodium bichromate dissolved in sulphuric acid), the 
rinsed with distilled water. A 

3. The glass is then rubbed with a cotton swab whic 
has been dipped into a mixture of a 1% solution of Aerosp 
OT and precipitated chalk. Optically-ground surfaces should 
not be treated in this manner because of the possi! 
scratching the glass surface. 

4. Step No. 2 is repeated and the glass is left in distilled 
water (not more than an hour). It is important not to pik 
the glass pieces on top of one another while they are in the 
water. 

5. The glass is washed in two successive baths of abs 
lute ethyl alcohol. It is dried with lens tissue or a silk hand 
kerchief which has been rinsed in chemically pure benzen 
and allowed to dry completely. 





Production of Opaque Mirrors. — Opaque mirrors ar 
made as follows: 

1. The point source or sources for the evaporation of 
aluminum will depend on the size and shape of the glass 
which is to be coated. Calculations for aluminum film thick 
ness can be made by using equation 27. The evaporatio: 
sources can then be located from the calculated results 

2. The tungsten filament is cleaned with crocus cloth ar 
small loops are bent in the filament at the required points 
The filament is then fastened to the filament holders bj 
small set screws. 

3. Aluminum foil, sufficient to give the required film thic 
ness, is then folded over the loops in the tungsten filament 

4. The clean and dry glass is placed on the holder and 
the shield is placed over the glass. The glass bell jar is ther 
set into position and the outside edges of this jar are sealed 
with Apiezon grease No. Q. 

5. The system is then evacuated with the mechanica 
pump until the pressure is 0.01 mm. of mercury. The cold 
traps are then partly immersed in liquid nitrogen and the 
condensation pump is started. The system is pumped unt 
the pressure is 10-5 mm. of mercury. The cold traps ar 
then totally immersed. 

6. The aluminum foil is fused to the tungsten filament 
while the shield is over the glass. The voltage transforme! 
is turned up slowly in this operation until the ammeté 
reads 10 amperes. 

7. The shield is then removed by lowering the iron count- a 
erbalance with a permanent magnet. The filament is then 
flashed at 12 to 18 amperes from 10 to 30 seconds. 

8. The vacuum is broken by slowly opening the bieeder 
stopcock after the condensation and mechanical pumps ar 


stopped. 
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Partial Mirrors.—Partial mirrors, which reflect as we! 
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TRIMOUNT 
MANOMETERS 
for Every Industry 


Trimount U-Tube Manom- 
eters are widely used to 
measure rate of flow and 
differential and absolute 
pressures in equipment in the 
field and in the laboratory. 

Trimount’s line includes U- 
Tube and Well Type Man- 
ometers, Inclined Manom- 
eters, Draft Gauges, Indi- 
cating Flow Meters, Tank 
Liquid Level Gauges, and 
Micro Manometers. 

Electronic devices include: 
Dynamic Pressure Gauges, 
and a new Carrier System, 
Liquid Level Controls, Elec- 
tronic Pressure Controls, Bin 
Level Controls, and Pressure 
Cutoff Switches. 

Write for literature. 



























TRIMOUNT 
INSTRUMENT COMPANY 


37 W. Van Buren St., Chicago 5, Ill. 








Mechanical Measurements 


by Electrical Methods 


Serialized in Instruments under the title 


“Electric Gaging Methods” 
By HOWARD C. ROBERTS 


Special Research Associate Professor of Civil Engineering, Uni 
versity of Illinois (for many years in Research Lab., A.R.A.) 


Typical of the comments received while 
this book ran as a serial in Instruments: 


. I appreciate the thoroughness with which the sub- 
ject is being treated.” “We are sure that your articles will 
be widely read, for it is a subject certainly in need of the 
correlation you are giving it.” “. . . I am glad to find 
that you have done so exhaustive a job on the subject.” 
“We have made reproductions of these articles and have 
them in our files for reference as we feel that much valu- 
able information is contained therein.” “These articles 
would be of great help to us in our scientific research work 
since they introduce some novel measurement techniques.” 


ORDER THIS UNIQUE BOOK NOW 


‘SRR BBRRRRR REE EBR EERE E EER ESE SE SG a 








‘ 
Instruments Publishing Co. ’ 
1117 Wolfendale St., Pittsburgh 12, Pa. , Check, 
Enclosed is $____m_for______copies of # Money Order 
Roberts “Mechanical Measurements by Elec- # or Cash 
trical Methods” at $3.00 each, postpaid. ‘ M 

‘ ust 
Name— s Accompany 
Address__ ; Order 
mer s e 
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MOELLER ACCURACY 






















































PROFITABLE PRODUCTION 


. .. for Moeller Thermo-wells, Thermo-couple 
protecting wells and separable sockets are 
actually weapons of industry. They help con- 
quer the baffling problems of scientifically 
testing temperature readings and recordings, 
as well as making possible the most intricate 
types of thermometer installations. 


Produced on specially designed equipment, 
these precision parts are drilled true and are 
concentric with the outside diameter. The 
surfaces are machined and tooled to the 
closest tolerance to permit maximum speed of 
response to temperature changes. Made in 
various alloys. 


Further details may be found in Moeller cata- 
logs and literature covering . . . 


INDUSTRIAL, LABORATORY AND RECORDING THERMOMETERS 
THERMOSTATS * HYGROMETERS * HYDROMETERS * PSYCHROMETERS 
and MARINE SPECIALTIES 


MOELLER INSTRUMENT COMPANY 


: Mas ae pees 
132nd STREET and Gas Z 


89th AVENUE ph 


RICHMOND HILL 
NEW YORK 







OFFICES IN PRINCIPAL CITIES 
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TWIN SEAL 


hydrostatic 
TEST UNIT 





A COMBINATION-PORTABLE OR 
BENCH TESTING UNIT 


guaranteed 


to hold pressure to 10,000 psi without leakage or seep- 
age... even with grit! 

A dependable, precision unit for testing and repairing 
pressure gages and instruments . setting hydraulic 
valves, relief valves, etc. . . . hydrostatic testing. 

Portable unit weighs only 11'/2 Ibs. 

Accessories for bench testing with test gage or dead 
weights. 

Equipped with Twin Seal check valve. 


Write for Bulletin 1146 


MANSFIELD & GREEN 
4601 EUCLID AVENUE, CLEVELAND 3, OHIO 


4~ Removable Self-Starter Strip exposes ends of Labels for you to peel! 



































4. i DONT PICK. USE SELF- STARTER nth tapes / 
=I nd Be fe 6|7/8/9 
Fit 2|3|4/5/6/7/0/9 
| <igaz |1/2/3/4)/5/6|7\8\9 
/Zist |1/2/s/4/s/6/7\/8/9 
sit? 1}2/3/4/5/6/7/8/9 
a°§ |1/2/3\4/s/6/7/8/9 
s DON'T PICK. USE SELF-STARTER STRIP TO PEEL FL LABELS ) 








QUIK-LABELS 





Mark your wires Faster | ri: 
QUIK-LABELS code Wires, Leads, Circuits, | 2'3 |; | 2/3) 
Relays, Parts, etc. faster and cheaper. @ Pre- 33 : . - 





cut to exact size, QUIK-LAS8ELS come in rows 
eon handy Cards, stick without moistening. (777777777\/ 
@ Replace slow and costly string tags, roll i 
tapes, decals, stencils, metal tabs, etc. © 
Coated with clear insulating varnish to resist Wy 
dirt, grease, abrasion. @ Removable *Selif- ‘ 


PEEL 























Starter Strip automatically exposes ends of [¢ [i lt) 
Labels for you to grasp instantly —no more . : . an 
finger-picking. @ Cost less to buy-and-apply ='3 |i) Aree 
than all other markers. @ Maintenance men re | . 4)si6é 
carry Cards to the job. @ QUIK-LABEL Bench ° 8 
Dispenser holds Cards for production opera- 

tors to code with both hands free. © 275 NEMA NTIFY' 
Markings and Colors in stock. < 
Write for Folder and FREE Sample Cards. ‘a8 


” Migs. of Self-Sticking Tape Products 
Established 1914 


804 N. 3rd Street, Milwaukee 3, Wisconsin Ps 
Factory: Chippewa Falls, Wisconsin *Potents Soudtae 
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as transmit light, are used in interferometers , 
other optical systems. These mirrors are made 
ling the amount of aluminum which is deposit 
mirror base. In this case it is even more impo 
cate the evaporation point sources. This can be d 
culation as outlined in the production of opaqu 
An outline for the production of partial mirro) 
lows: 

1. The filament is fastened to the filament sup; 
filament loop or loops are located according to { 
calculations. 

2. Aluminum foil, 5 mm. square, is then placed 
filament loops. The bell jar is closed and the system 
ated until the pressure of 10-5 mm. of mercury is 

3. The aluminum is then completely evaporated { 
tungsten filament. If the -filament is watched in t] 
tion, it will be possible to see when the aluminy 
evaporated because the filament will also begin to , 
the point where the aluminum was located. 

4. The vacuum is then broken and the bell 
moved. The clean and dry mirror base is placed 


holder and the weighed amount of aluminum is placed 


the filament loops. 
5. The bell jar is then replaced, sealed and th: 
is evacuated. 


6. The aluminum is then evaporated to the mirror bas 
It is very difficult to reproduce partial mirrors. If sy 
or transmiss 
obtained from evaporating different weighed amounts 
aluminum, it is not hard to reproduce mirror transmiss 


cient data are accumulated on reflectivity 


within 5 percent. 


The oxidation of the aluminum film will also change 
characteristics of the partial mirror. Mirrors which giy 
when firs 
produced, will give a transmission of 20% and 50% respec. 


transmission of 16% to 18% and 48% to 45% 


tively, after the aluminum film is oxidized. 
To be cont 
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Special for Instruments Readers 
ONE DOLLAR (Regularly $2) 


Elementary Engineering Electronics 
With Special Reference to Measurement and Control 


ORDER THIS UNIQUE BOOK NOW 
Check, money order or cash must accompaty 


By ANDREW W. KRAMER 


Managing Editor Power pres Poy 
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American Institute of Elec- 
trical Engineers, Associate 
member Institute of Radio 


Instruments Publishing Co., 
1117 Wolfendale St., Pittsburgh 12 
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Cloth, 344 pages, 259 il- | Name .........ccceccccereeeceeeees 
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‘PORTABLE DRAFT GAGE 


> The easily operated Dwyer Draft Gage permits | 
) precision measurement of drafts, air velocities, 

> slight pressure changes—even vacuums and dif- 

| ferentials. Continuous indications and fluctua- 
tions can be observed while adjustments are 
| made. Solid, clear, unbreakable plastic body 
> permits light to enter from all angles for easy 
Bond correct reading. Micrometer adjustment 
i screw leg standard—also available for wall 
| mounting. Request literature and complete data. 
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305 South Western Avenue, Chicago 12, Illinois 





HOW TO SOLVE YOUR 


MOISTURE 
TESTING 
PROBLEMS 


Your moisture testing problems can no 
doubt be solved like those of Joliet 
Chemicals, Ltd. . . user of the Steinlite 
Moisture Tester 168 hours a week for 
3 months and 8 hours a day for over 
9 additional months . . . on Silica Gel, 
Zeolite and other chemicals. 





“The Steinlite is so accurate and con- 
| sistent . . . saves much time . . 
a moisture tests can be made in 1 or 2 
minutes as compared to 2 or 3 hours using standard oven or furnace 
Ehnethods + +. @ big asset in production control . . . results available 
7 immediately . - operated by inexperienced serbonnel . . . paid for 
self many dine in one year,’’ says Joliet Chemicals, Ltd. 
. peedburo is headquarters for moisture testing ‘‘know how.’ Submit 
: our problem today. No obligation. 
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PLUMMER & KERSHAW 


. Precision Optics... 


—offer complete facilities for the design and 
manufacture of fine optical systems for a 


wide range of applications. 


Precision Spherical Optics 


—for microscopes, binoculars, view finders, tele- 
scopic rifle sights, etc. 


Lenses 


—for Television Receivers, Cameras, etc. 


Crystal Lenses 


—for transmission of high frequency sources. 


Test Glasses 


Prisms 


—utilizing both glass and crystal transmission 


media. 


HI-VAC Coating 


—for reducing light reflections. 


Manufacture of complete instruments to specifica- 
tions including metal and optical components. 


Testing laboratories for examining optical charac- 
teristics of all types of glass and crystal lenses. 


Design of optical systems using glass, crystals and 


other transmission media. 


P. & K. optical designers and engineers welcome 
your inquiries and the opportunity of serving 
your most exacting optical requirements. 


PLUMMER & KERSHAW 


... Precision Optics... 
2757 Frankford Ave. 











Phila. 34, Pa, 
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ELLISON| BBN MLGORVeoenmn. 
DRAFT GAGE| ROJNMM Malem GaU.e@)s! 


New Thermocouple Assembly for Gas Turbines and 
Jet Engines 





WASHINGTON, D. C.—With the re- pressed a small, light, silver s] " 
cent development of gas turbines and main problem in measuring the temp, 
jet engines as practical power plants ature of the hot gases is preventing th, 
has come a need for accurate and rap- transfer of heat to or from the thermo. 
idly-responsive temperature-measuring couple junction by radiation. The shie|q, 
instruments—not only for evaluating formerly used for this purpose are no 
engine efficiency but also for protecting only bulky, and slow to respond { 
experimental and service equipment changes in temperature, but also offe; 
against damage. An improved pyrom- considerable obstruction to the gas 
eter for measuring the temperatures of stream. The use of a silver shield oye; 
these high-temperature high-velocity comes these limitations since silver, bp. 
gas streams has been developed by An- ing-a good reflector and a poor emitter 
drew I. Dahl at the National Bureau of for radiant heat energy, keeps the tem. 
Standards in codéperation with the Bu- perature of the shielded junction near\ 
reau of Ships, Navy Department. the same as that of the gas. The ney 

The new pyrometer is not a complete device was found accurate to withi) 
measuring system but a thermocouple 5°F. in experiments utilizing a strean 
assembly—a junction around which is of gas at 1500°F. flowing with a veloc 
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New ceramic translucent glass scales 
—straight and everlasting. Standard 15 
watt bulb illuminating 5 pointers. Non- 
parallax pointer, scale slots covered 
with blinders. Flat cover glass — re- 
placeable in local markets. Full flush 
front, %e” projection. 





Powerful movement—12 cubic inches 
diafram displacement at 1” pressure. 
Large area and high travel diafram, 
%" to %", transmitted with a fine 
stainless steel wire through a bronze 
sleeve—the ideal high travel seal for 


plus pressures. 


Diafram fabric, heavy pure silk both 
ways, coated on upper side, no oper- 
ating rupture to date. 


Catenary curve compensator, giving 
accurate readings over scale of uni- 
form spacings. Weight operated, per- 
manent zero. 


s : ‘: : . . 
E L L t S Oo N D R A F T : [ital Mirentanbahen behGlad the 

GAGE COMPANY 

Fig. 1. Five types of rapidly-responsive indicate that these assemblies are simple (0 


214 West Kinzie Street steel-protected thermocouples utilizing silver- construct and easy to install. The new type 
shielded junctions developed at the National junction creates a minimum of disturbances 
CHICAGO 10, ILLINOIS Bureau of Standards for use in the current to gas flow. The guarded junctions give sub- 
developments of gas turbines and jet engines. stantially the same results as the unguardec 
In addition to high accuracy, laboratory tests type A. 
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FREQUENCY STANDARD 
(60 cycle) for use with 
external power supply 


CENTER 


CHRONOGRAPH 
Records time intervals 
with resolution to .001 second 


BOTTOM 
FREQUENCY STANDARD 
(120 cycles) with 
self-contained power supply 


These tuning forks which include 
new engineering principles, pro- 
vide frequencies from 120 to 1,000 
cycles directly with an unquali- 
fied guarantee of accuracy to 1 
part in 100,000 over a wide tem- 
perature range. (Better than | 
second in 24 hours). Closer tol- 
erances are obtainable on spe- 
cial order. 


These tuning fork assemblies are 
available only in single or multi- 
frequency instruments of our 
own manufacture which are de- 


signed to test, measure or contro) 
other precision equipment by me- 
chanical, electrical accoustical or 
optical means. 


The dependability of these fre- 
quency standards is being dem- 
onstrated for myriad purposes 
in all climates and under all 
working conditions. 


If you have need for low fre- 
quency standards of exceptional 
accuracy, your inquiries are in- 
vited. 





American Time Products, Inc. 


980 Fifth 


Dis 


Ave 


Wes | tr N Wale i] 
tis elect & ne 


Haste! W ‘ 


New York, N. Y. 


corde rs 
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@ The Sorensen NOBATRON provides a new 
source of DC voltages regulated at currents pre- 
viously available only with batteries. 


@ Six standard NOBATRON models operate on a 
95-125 volt AC source of 50 to 60 cycles and pro- 
vide currents of 5, 10, and 15 amperes at output 
voltages of 6, 12, or 28. 


@ Ideally suited for critical applications where 
constant DC voltages and high currents are re- 
quired, the NOBATRON maintains a regulation 
accuracy of % of 1%, RMS of 1% and has a 


recovery time of l/, of a second. 


@ Investigate the many advantages of 
Sorensen regulators applied to your unit. 
Write today for your copy of the new com- 
plete Sorensen catalog, S-I. It is filled with 
schematic drawings, performance curves, 
photos, and contains in detail, “Principles 
of Operations.” 












SORENSEN & COMPANY, INC. 


STAMFORD, CONMECTICUT 


3. CON 


A LINE OF STANDARD REGULATORS FOR LOAD RANGES UP TO 30 KVA. 
SPECIAL UNITS DESIGNED TO FIT YOUR UNUSUAL APPLICATIONS. 
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Fig. 2. Schematic diagram of a silve,. 





shielded pyrometer junction of the ' 
veloped at the National Bureau of Standard 
The junction, made by conventional! metho, B 
is inserted '/.” into a silver tube 3/," Jong é 
that is slightly flattened. A thin mica stri, fe 
is inserted within the silver tube on each 
side of the junction and the assembly \ 
pressed to form a rigid unit with good ther 
mal contact between shield and junction. The 
maximum width of the completed shi 
need not exceed the diameter of the pore. 
lain tube used for insulating the thermo. 
couple wires from each other. 





















ity at 250 fps. through a pipe wi 
walls at 1200°F. In addition to }j 
accuracy, laboratory tests indicate thy 
this thermocouple responds quickly 4 
changes in temperature, is simple 
construct and easy to install, and tha 
the new junction creates a minimumd 
disturbance to gas flow. 

The maximum dimension of the shiel 
ed junction need not exceed the diam 
eter of the porcelain tube used to ing 
late the thermocouple wires from eat 
other. Various types of steel protecting 
tubes can be used to protect the wi 
without loss of accuracy or sensitivity 
Several of the new instruments hay 
been constructed and sent to commer 
cial turbine manufacturers for servi 
tests in full-scale operating turbines, 












































Fatigue-testing by 
Accoustic Resonance 


SCHENECTADY, N. Y.—A pone 
matically-operated fatigue testing 2 
chine, whose operating principle is sim 
lar to that of a slide trombone, wag 
described by its developer, F. B. Qui 
lan of the Schenectady Works Labor 
tory of the General Electric Co. at th 
recent Buffalo meeting of the Ame 
ican Society for Testing Materials. 

Originally developed to test gas tu 
bine buckets, the device has proved # 
efficient and adaptable that it will ™ 
doubtedly have wide industrial appiy 
cations, Mr. Quinlan said. . 

The operating mechanism of the né 
instrument is extremely simple, consi 
ing of a tuned air column in which 4 
tuning is accomplished by decreasiig 
the length of the air path, much 











































Hy flux Links Ete 


ochronics and Mechanics 


The new Hyflux magnetic tape has changed sound recording from a mechanical operation 
to a combined electronic and magnetic circuit with mechanical driving mechanism to attain 
unexcelled reproductive quality. The elimination of mechanical noise inherent in previously 
used sound recording techniques is a major factor in the utility and flexibility of this new 
medium. Permanent magnets have been useful for many years in the field of sound in 
transforming mechanical energy into electrical energy, but the introduction of Hyflux, which is 
a finely divided magnetic material, establishes a new transformation—that of 
electrical-to-magnetic-to-electrical energy. The result is a high-fidelity, noise-free, continuous 
recording adaptable to a wide field of application. Features of instantaneous and repetitious 
erasure, visual and audio editing, as well as permanency attributable to the high 


coercive force of the magnetic material, and durability due to the choice of paper used 


combine to offer the development engineer one of the most versatile tools which 
he has encountered for many years. Our engineers, experienced through —“ 
several years’ development work on Hyflux Magnetic Tape, will be glad to consult 


with you on any technical applications which you consider feasible. Write today for 
our engineering bulletin EBT 101. A few of the uses for which Hyflux is . oF 
currently being tested and which indicate favorable reactions are: 1. Recording of ey, > 
audio signals or pulses of any duration or wave shape. 2. Seismograph ~_ > 
: investigation. 3. Memory record for electronic calculating machines. 4. Retention 
the pa s of telegraphic signals. 5. Multiple single-tone reproduction as used in electric 
i organs. 6. Radio transcriptions for Broadcast, Studios. 7. Sound on film. 
8. Control signals for industrial machines and safety devices. 
pipe wit 9. Continuous advertising or announcing equipment. 10. Home and 
n to hj amateur recording. 11. Business office and conference use. 
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HYFLUX MAGNETIC 
| RECORD/NG C/RCU/T 








THE INDIANA STEEL PRODUCTS COMPANY 


* 
PRODUCERS OF “PACKAGED ENERGY” 


OA SPECIALISTS IN PERMANENT MAGNETS SINCE 1910 
6 NORTH MICHIGAN AVENUE * CHICAGO 2, ILL. 


PLANTS § VALPARAISO, INDIANA 
CG | STAMFORD, CONN. (CINAUDAGRAPH DIV.) 
na) 


©1947 The Indiana Steel Products Co. 
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A BRADLEY 


COPPER OXIDE 
RECTIFIERS 


IDEAL FOR AUTOMATIC 
CURRENT CONTROL 


“Coprox” rectifiers may be 
your answer to more effi- 
cient current control. Their 
varistor characteristics make 
them ideal for automatic 
current valving, current lim- 
iting, current blocking, as 
well as current measure- 
ment. 

Bradley rectifiers are de- 
signed to give you trouble- 
free service. Their electri- 
cal characteristics remain 
ioe stable indefinitely. When 
operated within normal rat- 
ing, their life is unlimited. 

Send for curves showing 
current, voltage, resistance 
and temperature charac- 
teristics of Bradley copper 
»\ oxide rectifiers. 











BRADLEY 


_ LABORATORIES, INC. 


82 Meadow St. New Haven!0, Conn 
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trombone player changes the tone of 
his instrument by moving the slide. 
The part to be tested is placed in 


| such a position between the two air 


paths or tubes that the air from the 


| open ends strike on the upper end of 


the sample piece, setting it to vibrating. 
Since the piece vibrates at the same 
frequency as the note in the testing 
trombone, and air is continually fed 


| through the tubes, the air impulses will 








cause continuous vibration of the test 
piece. Adjusting the tube length so that 
the air in them vibrates at the same 
frequency as that of the test sample 
makes it possible to produce very large 








and stable amplitudes of vibrations wis 
comparatively small amounts of ai; 

The sample vibrates, of course, y 
it fatigues to the extent that its vib 
tions are out of phase with those of ¢} 
tuned air and a break occurs. 

The pneumatic fatigue test 
produced stresses as high as 
Ibs./in.?, Mr. Quinlan said, 
more air being used than that sup; 
by the average vacuum cleane? 
tester has no parts to wear out, a 
nothing moves but the part to be 
ken. Three different models have bee 
built, the one described, one that has 
proved especially efficient for torsio; 


UAL Instrument Shop Personnel Safeguarded 


Against Radioactivity 


Col. A. D. Tuttle, United Air Lines medical director, demonstrates t 
company’s medical staff features of new Geiger-Miiller counter for th e 
detection of radioactive material. United uses the instrument to saie 
guard employes in its Cheyenne and San Francisco instrument shops 
and other points where radium paint is used or wherever metal filings 
are dumped. Left to right: Dr. G. J. Kidera, United’s regional manage! 
of medical service, Chicago; Dr. A. C. Ladd, regional manager of med! 
cal service, San Francisco; Col. Tuttle; Dr. W. A. Bock, assistant ' 
medical director, Chicago; and Dr. L. C. Benesh, regional manager 


medical service, Cheyenne. 









h “@ : 
i. ine | 


3 = 1 O |P IK N 


for inspection... 


It’s easy ... any time... for inspection or main- 
tenance. Just two clamp screws to open and the 
diaphragm casing is off. Just open the door in 
the yoke and the spring adjustment and stuffing 
box are exposed. For other equally important 
new features of the revolutionary 
new K & M KONTROL MOTOR, 
check this list: 












* Pressed steel Diaphragm Casing . 
lighter . . . tougher. 


® Rigid Welded Steel Tubular Yoke. 


® Duo-seal molded diaphragm pro- | 
vides high travel, uniform loading. \; 






® Long calibrated Steel spring . . . fully (( 
enclosed. )) 


® Enclosed ball bearing spring adjusting \ 
screw. 


® Streamlined Flow Valve Body for high 
capacity . . . unrestricted flow areas. 


® Super finished Inner Valve Guides, 
honed guide bushings, top and bot- 
tom .. . for minimum friction; in- 
creased life. 
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Used with air operated instruments or 











auxiliary pilot units, the K & M Kon- 7 

trol Motor controls pressure or flow of 

steam, liquid, gases or air — efficiently aS nee Ine 
to o.e 
“as and sensitively. Send us your control S088 Comer. wae wae, WH. J. 
fe 3 é Represented in 
ce ; problems — we Il show you how Kon- New York City Rochester Chicago 
os | ‘tol Motor will solve them. Write for ee ~-e eenene 
5° Cincinnati Tulsa Dallas 
el new Kontrol Motor bulletin. Houston New Orleans Denver 
ii § Los Angeles San Francisco Portland 


if 
. SSS SS 
= = a = 
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5TANDARD SIGNAL GENERATOR 


Individually Calibrated Scale 


OUTPUT: Continuously variable, .1 microvolt to 2.2 volts. 
OUTPUT IMPEDANCE: 5 ohms to .2 volt, rising to 15 ohms at 
2.2 volts. 


MODULATION: From zero to 100%. 400 cycles, 1000 cycles 
and provision for external modulation. Built-in, low dis- 
tortion modulating amplifier. 

POWER SUPPLY: 117 volts, 60 cycles, AC. 

DIMENSIONS: 11” high, 20“ long, 10%“ deep, overall. 

WEIGHT: Approximately 50 Ibs. 


Catalog on request 


Dele, Bae), | NEW JERSEY 


gee Ee 


don't gamle 
your reputation / 


Eliminate elacleltial failures and rej« 
caused by warping stripping or under 
tightening of screws. bolts and thread 
ed parts. Insure the complete perforn 
ance of your products by speedy os 
sembly with Sturtevant Sensory Torqu: 
Wrenches 

Far faster than other production 
Torque Wrenches (because operation 
ise by aufomoatic refs action) Sensory 


Wrenches ars nfallibl c yrate for 





Write for Bulletin 





No. 13 
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| testing, and one for strip ¢ 
of them operate on the sam: 
but differ in size and arran; 
holding the piece to be tested 
exception of the strip fatig 
all parts may be tested at te: 
from below zero to 1700°F. 

Current research with the pneumas 
tester is providing prelimi: ry dg 
which indicate that by using a regoy 
ing frequency meter, the chart yw 
show what appears to be a point, 
incipient failure. These data, of coy 
are extremely valuable to the des; 
and engineer. Brittle materials 
this point of incipient failure to be ye 
close to that of complete fracture, 4 
author pointed out in conclusion, but} 
ductile materials it appears long jy 
fore visible fracture becomes apparey 


New Radiotelemetering 
and Automatic-control 


Systems Successful in 
V-2 Firings 


WHITE SANDS, N. M.—A new }§ 
| Ib. telemetering system, developed } 
General Electric and designed to trae 
rockets speeding at approximately 38) 
mph, was successfully tested in the V4 
missile firing at the Army Ordnanq 
Proving Ground here on Januar 
The system automatically tran 
| 28 items of information every 1 f 
| a second. Measurements of acceler 





Walter Hausz, head of the Guid 
Control Group of the G-E guided-miss 
search program for the Army Or 
Dep't, adjusting the 15-Ib. telemete 
gyro control system used in 
the V-2 rocker at W.S.P.G. 
visited England, France and Gern I 
1945 to imspect radio-telemetering syst¢™ 
developed in those countries. 
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ments f 
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. new ]§ 
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tely 3804 
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Ordnane 
luary 2 
ansmitted 
7 1/35 0 


accelera 


How often have you wished for a meter you could see clearly—the whole 
scale of it, wherever you were using it—in the dark, under low lights, or 
even in the kind of glare that causes reflections on the glass—a really illumi- 
nated meter? Well, here it is—the result of a new Simpson patented method 
of illumination. 

On these new Simpson Illuminated Meters (voltmeters, ammeters, milli- 
ammeters, and microammeters), every fraction of the dial face is flooded 
with light—there isn’t a spot of shadow. And this isn’t a dull glimmer of 
light. It’s a full and even radiance. 

An ingeniously shaped Lucite cone carries the light from a recessed bulb 
in the back of the instrument through the front edge that surrounds the 
entire dial. This makes possible the use of the standard Simpson metal dial. 
Unlike translucent dials, it cannot fade or discolor so that reading becomes 
difficult. It cannot warp or buckle, causing the pointer to stick, or distorting 
readings. The bulb recess is neoprene sealed. 

Behind the refinement of this superior illumination lies the basic reason 
for preferring Simpson instruments—their in-built accuracy. That high 
quality which is the indispensable component of every Simpson instrument 
makes sure that the accuracy will stay there, year after year. 


SIMPSON ELECTRIC COMPANY 
5200-5218 W. Kinzie Street, Chicago 44, Illinois 
In Canada, Bach-Simpson, Ltd., London, Ont. 


OPEN FACE 


SHROUD STYLE 


2°* Round Case. Flange diameter, 
2-3/4”; depth overall, 2-5/16"; body 
diameter, 2-11/64”; scale length, 
1-7/8". 

3°* Round Case. Flange diameter, 
3-1/2”; depth overall, 2-1/4”; body 
diameter, 2-3/4"; scale length, 
2-9/16”". 


3°* Rectangular Case. Width, 3”; 
height, 3-1/8”. Mounts in round hole. 
Body diameter, 2-3/4” 

2"* Rectangular Case. 2-3/8” square. 
Mounts in round hole, Body diam- 
eter, 2-3/16”. 
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any angle!” 














full data. 


charge! 





RA 


"THEY'RE RIGHT 
You can read it from 


ARERMWBETERS LAC. 
































This fellow has gone to a lot of trouble 

to prove how easily you can read this new 

Palmer Thermometer. The new Palmer Extrud- 

ed Brass Case plus famous “Red-Reading-Mer- 

cury” does the trick! You now get 4 full, easy-to-see 
scale with large, clear numerals. 


Other new features include “snap-on” cap; double- 
strength, non-rattling glass; dustproof, rustproof case 
with durable nickel finish. In 4, 6, 7, 9, and 12-inch 
case sizes. Write for new Bulletins 46-2 and 46-3 for 


AND REMEMBER—specify this new thermometer on 
original equipment purchased from your jobber or 
equipment manufacturer — there should be no extra 


Mfrs. of industrial, Laboratory, 
Recording and Dial Thermometers 
2511 NORWOOD AVENUE 
CINCINNATI 12, OHIO 


Canadian Plant 
King and George Sts., Toronto 2 


























AUTOMATIC CONTROL ENGI- 
NEER, graduate, with experience 
in automatic controls such as 
servomechanisms for experimental 
work covering automatic, hy- 
draulic, and electrical controls 
and instrumentation used in proc- 
ess industries. Must have creative 
mind and ability to assimilate 
and follow through to completion 
any new assignments. Box 127, 
Instruments Publishing Co., 1117 
Wolfendale St., Pittsburgh 12, Pa. 











RESEARCH 
A TECHNICAL SERVICE 


This new Service is for Engineering, Re- 
search and Consulting Organizations and 
is particularly valuable to those starting 
new research or development programs. 
The Service furnishes comprehensive 
background material and prior art dis- 
closures on any technical subject. 

The Service includes having our trained 
Researcher call for consultation, followed 
by his organized, thorough search 
through all pertinent published matter 
and patents. Photostats, copies or precis 
of desired material are furnished and 
foreign language papers are translated. 
The search is comprehensive, rapid and 
confidential and the rates are most 
reasonable. 

CONRAD MILLER, Technical Service 
56 OAK AVENUE 
METUCHEN, NEW JERSEY 
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tion, position of control 
pressure, rocket skin temperaty,. 
other factors were recej pe 7 
ground station and permanen), - 
corded on films by automa 7 
picture cameras, 


Less than one-sixth the \wo;, 
previous telemetering devices. +) 
system uses only ten electron +, 
compared to the thirty tubes jy 
lar system. Enclosed in the rocket », 
head, the new missile-borne oil 
packaged in two pressurized cang ,. 
4” in diameter and 12” and 15" 
Power is supplied by a separate 


ment, which weighs 12 lbs. 
system is me 


Since the 





Dr. Lewis J. Neelands, G-E engineer, ad 
justs the antennae used for receiving infor 
mation from the telemetering and gyro-con 
trol system in the warhead of the V-2 rocket 
fired on January 23 at W.S.P.G. 


commutated, each of a number of cu 
ditions of interest must be convert 
to a voltage that varies between 
and +5 volts and must be connected 
one segment of a stationary comm 
tator. Twenty-eight such channels 4 
provided and a rotating brush samp) 
each of these 35 times per second. The 
samples of voltage are converted 
pulse-width modulation; i.e, a ™ 
voltage input to one channel is 0 
verted to a 50-microsecond pulse, whi 
a five-volt input is converted to a 6%) 
microsecond pulse. A five-watt tran 
mitter sends this signal to the groum 
At the receiving station a |ind 
sweep on a cathode-ray oscilloscope ! 
triggered by the leading edge of &# 
received pulse. The incoming signal! 
put on the intensity grid so that a lim 
whose length is proportional to the ma 
nitude being measured, will appear 
the ’scope. The film records while m 


ing steadily in a vertical direction. 4% 
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“PPANELLIT 


Designers and Builders 
of 


CENTRALIZED 
rock PROCESS CONTROL 
“ne unit SYSTEMS 


ol compar ALARM & SIGNAL 
SYSTEMS 


cnanie 
anicg 


b» 


INDICATING PRESSURE 
SIGNALS 





bs 


PREFABRICATED UNITS 
2 + 


‘PANELLIT, INC. 


225 N. MICHIGAN AVE. 
CHICAGO, 1, ILL. 











High precision OPTICAL PARTS 
for Research, Development 
or Production. 
em 

PARABOLIC or SPHERICAL 
| Mirrors. 
iS ote * 
LENSES, PRISMS or related 
} components for your 

visual, photographic 


ineer, ad 
ing intor 


r of coy 


convert 
veen 78 or electronic 
oo requirements. 
nels a 
iy Natural or Synthetic 
ror CRYSTAL OPTICS. 

a 2a a 
ae . Complete optical 
0 a Got INSTRUMENTS. 
tt trans . 
* e Vacuum Coating of 
wecope | Optical Parts. 

of Sy e 
‘+ ioggohn Unertl Optical Co. 
es 3551-8555 East Street 
ile mor Pittsburgh 14, Penna. 
tion. Al 
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GAERTNER 





PRECISION MEASURING INSTRUMENTS 





MICROMETER 
SLIDE 
COMPARATOR 


for accurate linear 
horizontal measurements 


(inch or metric) 


up to 4” (100mm) range 
reading up to .00005” (.001mm) 


The illustration shows one of our small comparators built up 
of a standard micrometer slide, microscope and support. 


Micrometer slides of various ranges and accuracies together 
with microscopes of different types and powers and a variety 
of supports can be furnished as listed in catalog M-138. 


These instruments are widely used in Inspection Depart- 
ments and Laboratories and often may take the place of 
more expensive measuring equipment. 


Send for Catalog M-138 


THE GAERTNER 


SCIENTIFIC CORP. 


1211 Wrightwood Ave., Chicago 14, U.S. A. 








Cm. HATHAWAY 


Consulting Engineer 


offers a specialized development and engineering service in 


ELECTRICAL, MECHANICAL, ELECTRONIC 
INSTRUMENTS AND CONTROL DEVICES 
covering 
@ RESEARCH AND DEVELOPMENT @ PROJECT ENGINEERING 
@ PRODUCT DESIGNS @ PLANNING & PRODUCTION CONTROL 


@ TOOL AND METHODS ENGINEERING 
with facilities for research, model work and pilot manufacturing. 


1315 So. Clarkson Street 


Denver 10, Colorado 
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MANY FEATURES IN ONE INSTRUMENT 


wee 


TYPE 790 “A 











SIMPLIFIED LAYOUT AND SCHEMATIC OF THE /160-A Q-METER 











THE BASIC METHOD OF MEASUREMENT EMPLOYED IN THE 160-A Q-METER 
An R.F. oscillator (E) supplies a heavy current (1) to a low resistance | oad (R), which is 
accurately known, The calibrated voltage across the load resistance (R) is coupled to a 
series circuit consisting of theinductance under test(L) and a calibrated variable air capac- 
itor( Co) having a vernier section (C:). When this series circuit is tuned to resonance by 
means of capacitor (Co+-C:), the “Q"’ of (L) isindicated directly by the V.T. Voltmeter (V). 
Variations of this method are used to measure inductance, capacitance and resistance. 
Oscillator Frequency Range: 50 kc. to 75 mc.in 8 ranges. Oscillator Frequency Accuracy: 
+1%, 50 ke.—5O mc. Q-Measurement Range: Directly calibrated in Q, 20-250. 
Multiplier extends Q range to 625. Capacitance Range: Main section (Co) 30-450 mmf. 
Vernier section (C:)+3 mmf, zero, —3 mmf. 


BOONTO 


BOONTON -N-J- U-S:A: 





INSTRUMENTS 


ad 
DESIGNERS AND 
MANUFACTURERS OF 
THE Q@ METER 
QX CHECKER 
FREQUENCY 


MODULATED 
SIGNAL GENERATOR 
BEAT FREQUENCY 
GENERATOR 
AND OTHER 
DIRECT READING 
TEST INSTRUMENTS 


Precision Movement . . . Dependability Unlimited 


Alinco Magnets in all DC Instruments—Phosphor bronze control springs— 
perfectly aligned jewel supports—non-shifting balance weights—added to its 
many other superior construction features enables Burlington Instruments 


to maintain critical characteristics. 


All ranges AC or DC available in 2%”, 314”, 414” 
round. Inquiries invited for your specific requirements. 


BURLINGTON INSTRUMENT COMPANY 
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sizes, rectangular and 


220 FOURTH STREET 
BURLINGTON, IOWA 





the samples on all the cha: 
appear as parallel lines 
length. Thus, one rotation 
mutator, or one sample of each 
is represented by a block of : 
lines. The over-all error, « 
the transformations from t} 
magnitude to the final rec 
about 2% to 3% 

A new G-E gyro steering-cont 
tem was also tested in this flight 
pable of controlling the flig} 
missile right and left, as we 
and down, the system opera ted in 
sponse to command signals given by 
timing device located within the rocks 
Information regarding the operation, 
this gyro steering-control system y, 
transmitted to the ground through te 
metering channels. 





Instrument Counts X14 


Quanta 


PITTSBURGH, Penna. — Develo 
ment of an electronic x-ray count 
that accurately records x-rays at mij 
lionth-of-a-second speed over a wid 
range of intensities has been announce 
by Dr. Fitz-Hugh Marshall and 
John W. Coltman, Westinghouse 
search engineers. 

First all-purpose tool for the meg 


A white fluorescent ‘‘vest’’ and black pape 
““coat’’ are necessary items of attire for the supe 
sensitive photomultiplier tube that plays the ke 
role in the new x-ray meter. Dr. Fitz-Hugh Mit 
shall, Westinghouse research engineer, is show 
placing the black paper over the white fiuoresctt! 
screen which surrounds the tube. 


urement of x-radiation, this x-ray d 
tector in high-speed tests has 4p 
proached the ultimate in sensitivity ' 
providing exact measurement of th 
smallest x-ray units known (individual 
quanta) as well as intense radiatio 

The difficulty of measuring x-rays 
ways has been a scientific headache, * 
cording to Dr. Marshall. The Geigt* 








Tugh Mat’ 
is shows 


fluorescent 


-ray de 
las ap 
ivity by 
of the 
dividual 
idiation. 
rays al 
iche, at 
Geiger 





XS 


myay Nae 


P COURSE, it can’t be stopped by a human skull —no matter how thick. 

exposure must be held within strict limits . . . for X-ray treatment 
well as photography. That can be done easily and accurately with a 
dern X-ray machine when it has a timer operated by a Telechron 
thronous electric motor. 

This is typical of hundreds of applications for these dependable, 
satile motors. For over 25 years Telechron has been the largest pro- 
et of synchronous electric motors. Telechron engineers —co-operating 

the manufacturers of automatic timing, switching, recording, and 
trol equipment — are working out new applications every day. Perhaps 

have the answer to the timing puzzle confronting you. 


Telechron motors can be adapted to a wide range of electric 
vices. They can be applied as easily to complicated control mechanisms 
to the simplest switches. They’re self-starting and reach rated speed 
host instantly. Operating in perfect synchronism with all commercial 
quencies, they cannot run faster or slower. Torque ratings are con- 

ative. This — with precision building and Telechron’s exclusive capil- 

oiling system — assures long, trouble-free service. Telechron motors 

e been used successfully in clocks and timing devices for 25 years — 

more. They’re Underwriters Laboratories approved. Telechron’s 
plication engineers will be glad to discuss your needs. Why not call on 

? There’s no obligation. Just address Motor Advisory Service, 


Bet. B, Telechron Inc., Ashland, Massachusetts. 




















see|our 
CATALOG 


SWEETS FILE 
fer PRODUCT OISIGNERS 


Telechron Motors Are Now 

Being Used for: 

Stoker, Oil Burner and Temperature Controls 
Industrial Process and Cycling Timers 
Business Machinery 

Medical Devices 


Household Appliance Timers 
Musical Devices 


@ 


SYNCHRONOUS MOTORS 


The First and Favorite Synchronous Electric Motor 
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You’re 

FACE TO FACE 
WITH ALL 
THE FACTS 





At a glance, the face of this CORBIN Tachometer wil! tell you 
the number of TONS PER HOUR, TONS IN BATCH and TOTAL 
TONS up to that time. Whether you're counting tons or cases, 
bottles, bales . . . or measuring in lengths, or counting revolutions. . 
Corbin can engineer a Corbin Tachometer to meet your requirements. 

You can depend on a CORBIN Tachometer to give you the facts 
face to face . . . to respond instantly, operate smoothly without 
lubrication, and last for years — and years. 







No guesswork when you use 
a CORBIN Tachometer. 





TWIN POWER SUPPLY 


Electronically 
Regulated for 
precise 
measurements 


Two independent sources 
of continuously variable 
D.C. are combined in this 
one convenient unit. Its 
double utility makes it a 
most useful instrument for laboratory and test station © Output voltage varia- 





work. Three power ranges are instantly selected with a tion less than 1% with 
rotary switch: change from 0 to full 
175-350 V. at 0-60 Ma., terminated and controlled independently, load. 
may be used to supply 2 separate requirements. 
0-175 V. at 0-60 Ma. for single supply. @ Output voltage varia- 
175-350 V. at 0-120 Ma. for single supply. tion less than 1 V. with 


change from 105 to 


I 
n addition, a convenient 6.3 V.A.C. filament source is 428 A.C. Line Voltage. 


provided. The normally floating system is properly ter- 
Seed for external grounding when desired. Ade- @ Output ripple and noise 
quately protected against overloads. less than .025 V. 


Twin Power Supply Model 210 Complete $115.00 F.0.B. Chicago 


Dimensions: "8 x 8” Shipping Wt. 35 Ibs. 
baie types for your special requirements) 


FURST ELECTRONICS 


808 W. NORTH AVENUE, CHICAGO 22, ILLINOIS 
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Miiller counter of the 
Bikini to warn of radioa; 
ures only low intensities 
Development of such a hi; 
and versatile instrument 
counter, therefore, gives sc 
able tool for fundamenta 
well as pointing the way t 
ture industrial applicati: 
equipment. 

Dr. Marshall explains th 
an adaptation of the photomy 
an already existing type of elect, 
tube which was found to have “y. 
pected talents.” Extremely simple j, 
construction, the new instrument q 
sists of a photomultiplier tube wray 
in a sheet of fluorescent scree 
is itself wrapped in black paper, 
the black paper blocks out al] », 
light, x-rays penetrate to the fluo, 
cent screen. The tube measures the 
tensity of this fluorescence and cay 
cord changes in intensity as r 
one every millionth of a second, 

In high-speed tests, the new det 
has approached the ultimate in sengj 
ity by responding to individual qua 
of x-radiation. Never before has g 
ence had a satisfactory all-purpose t 
for ‘measuring x-radiation. Heretof; 
the most widely used instrument 
measurement has been the ti 
chamber. Unfortunately, howev. er, 
ionization chamber is something of 
prima donna: when used at high sen 
tivity it is so unstable that the ¢ 
tricity generated by a man combing 
hair within ten feet of the aia 
upsets the measurement. The fact th 
the ionization chamber requires days{ 
work to construct and very careful ha 
dling to operate limits its usefulne 





Pitt Cyclotron Unique! 


Function 


PITTSBURGH, Penna. — The Un 
versity of Pittsburgh’s 20-million-w 
cyclotron is now producing radioacti 
elements vital to medical research 4 
opening new horizons in nuclear phy 
ics. Buried in a hillside on the Unive 
sity campus, the 100-ton instruma 
will be geared with medical scien 
new attacks on cancer and leukem 
with research into the secrets of ani 
and plant growth, and with industri 
research in metals, chemistry and gla 
Equally important, it will probe st 
deeper into the atom. 

The Pitt cyclotron, third largest! 
the world, is a codperative project! 
Pittsburgh’s civic, educational, and! 
dustrial institutions. Grants of $82,0 
jointly from Mrs. Alan Magee Scaij 
and the Sarah Mellon Scaife Found, p 
tion made possible the construction 4 
six local firms contributed equipme 
and materials. The cyclotron was bu! 
under the supervision of Dr. Alexan0 
J. Allen, Westinghouse Graduate PR 






















i ARDNESS 
“#TESTING... 
‘one WITH NO METAL 
AZARDS. The SCLERO- 


SCOPE has done it for the 
past 39 years. 


In general use for 
specification pur- 
poses. Simple, 
sturdy. Compara- 
tively inexpensive. 


Illustrated 
bulletins 
free 


The Shore Instrument 
& Mig. Co., Inc. 


025 Van Wyck Ave., Jamaica 2, N. Y. 













THE SIMPLIFIED: 


bAN@ Keita eM aii 


“AVE TIME AND 
MONEY! 


using PYRO, a self- 
ntained, DIRECT 
EADING, sturdy 
t made to stand 
ugh use. It is abso- 
ly accurate and 
pendable, and quick- 
pays for itself. 
' Unique construction 
ables operator to 
pidly determine tem- 
rature even on 
nute spots, fast 
oving objects, or 
liest stream; no 
rrection charts, no 
cessories, no main- 
mance expense. Spe- 
ial “FOUNDRY 
YPE” and “Univer- 
TRIPLE RANGE” 
ve, In addition to 
andard calibrated 
hnge, a red correc- 
bn scale determin- 
msc TRUE SPOUT 
hd POURING TEM- 

argest HAEERATURES of mol- 
; im iron and steel 
~ measured in the 



















































E PYROMETER INSTRUMENT CO. 
Plant & Lab 
3 oy LAFAYETTE ST., NEW YORK, N. Y. 
Laberatory: 








Here’s what Brush Oscillographs offer | 


(4 Instantaneous permanent ink 


on paper recordings. 


1 Exceptional Range ... Static to 
100 cycles per second. 


i May be stopped for chart 


notation. 


i Compact, portable, rugged 


construction. 


i” Models for any neod ... Single, 
Double and Six Channel in- 


struments. 


Write today for further details 
and technical information 


pevelopmen' Co. 


3419 Perkins Avenue « Cleveland 14, Ohio 


Canadian Representatives: A. C. Wickmen, 
(Canada) Ltd., P. O. Box 9, Station N, Toronto 14 


The Brush 
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THE RIGHT 
MOISTURE 
METER 


for rapidly testing 


WOOD, VENEER, 
PLYWOOD 


by the most reliable electrical 
method yet devised 


Most versatile, accurate, and 
only meter having all these im- 
portant distinctive advantages. 


Calibration automatically  sus- 
tained. No adjustment before or 
during tests. 


No correction required for the 
great differences in density be- 
tween species from light balsa 
to densest hardwood. Correc- 
tion for other species differ- 
ences small, and usually negli- 
gible. No serious error if species 
unknown. 


All models test wood of any 
shape, size, small, narrow, thick, 
paper-thin, flat, round, or irreg- 
ular in form or surface, without 
marring. 


Case-hardening and moisture 
gradients detected and quickly 
determined without cutting or 
sampling, as can not be done 
by any other method. 


Wide moisture ranges—so es- 
sential in these days of green 
lumber—from 3% and other 
low contents to as high as 160% 
—designed to meet the particu- 
lar needs of U. S. Forest Prod- 
ucts Laboratory, Forest Experi- 
ment Stations, and Forestry 
Schools. 


Used all over the world, by 
government services, scientific 
institutions, producers of lum- 
ber, kiln-dryers and users of 
wood in all fields of industry. 
Can be used also to test many 
building materials. 


Small, light, portable, battery- 
operated. Simple and inexpen- 
sive in operation. No skill re- 
quired. Servicing seldom neces- 
sary. 


Prices: $78.50 and up, 
depending on moisture range 


PROMPT SHIPMENT 


The mark of quality and reliability: 


= 


KAYDEL MOISTURE GAUGES 
Suite 208, 126 Liberty Street 
New York 6, N. Y. 
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fessor of Engineering at the University 
of Pittsburgh. 

“The new instrument will have its 
own special role in the family of cyclo- 
trons,” Dr. Allen said. “While it doesn’t 
compare in size with the super-cyclo- 
tron, its special design makes it unique 
for a variety of functions. We believe it 
is the most efficient and productive for 
general research purposes in existence. 
It will also be used to train young 
nuclear physicists at the University of 
Pittsburgh. Its primary purpose is edu- 
cation.” 

The present building was completed 
in 1942, but installation of the machine 
was delayed by the war. The codperat- 
ing firms are Westinghouse Electric 
Corp., Gulf Oil Corp., Aluminum Com- 
pany of America, Carnegie-Illinois Steel 
Corp., Mesta Machine Co. and General 
Electric Co. 





Instrumentician Heads 
NBS Atomic-physics 


Section 


WASHINGTON, D. C.—Dr. John A. 
Hipple, 35-year-old physicist, who is one 
of the world’s outstanding authorities 
on the design, construction and use of 
the mass spectrometer, has been ap- 
pointed chief of the 
Atomic Physics 
Section at the Na- 
tional Bureau of 
Standards, Dr. E. 
U. Condon, Direc- 
tor of the Bureau, 
has announced, Dr. 
Hipple will direct 
research on the 
ionization and sep- 
aration of mole- 
cules by electron 
impact; also an ex- 
tensive program measuring the masses 
of the elements and their isotopes, using 
mass spectrometers to be designed by 
him. Dr. Hipple joins the Bureau staff 
from the Research Laboratories of the 
Westinghouse Electric Corp. where he 
has been section manager in the electro- 
physics division. The mass spectrome- 
ter which he helped develop while at 
Westinghouse found many applications 
in industry as well as in science. During 
the war he acted as a Westinghouse 
consultant on atomic physics. Dr. Hip- 
ple received his bachelor of science 
degree from Franklin and Marshall 
College in 1933, and his doctorate from 
Princeton in 1987. From 1934 to 1938 
he was a research assistant in mass 
spectrometry at Princeton. 





CORRECTION 
In “Control of Reactors for Synthetic 
Rubber” by Dr. Rowland (March issue, 
pages 136-138, the captions of Figs. 7 and 
8 were transposed. The figure numbers are 
right but the wordings that follow should 
be interchanged. 
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We have increased oy; 
capitalization and expand. 
ed our facilities to keep 
step with the increased de. 
mand for our products 


We wish to thank our cus. 
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their contribution to ov > 
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ward to rendering greater exclusi 
service in the future. 1 hig 
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A HANDY CALCULATOR 


FIGURES FAST— 
When and Where You Need Then 


HERE’S THE ANSWER to 
the engineer’s demand for a low 
priced, fast calculator. Entirely 
portable. Ready to go any place 
—any time. Hundreds of auxil- 
iary uses in large organiza 
tions. Keep one on every desk, 
where quick calculations art 
necessary. 


SAVES TIME AND MONEY 
EFFORT AND ERRORS 


Sole Distributor: 


IVAN SORVALL 


210 Fifth Ave., New York 10, N.Y. 
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Bimetallic Dial Thermometers 


for every industrial and laboratory use 











Widely used in power plants, chemical plants, oil refineries, paper 
and textile mills, etc. Also on refrigeration, air conditioning and elec- 
trical equipment. 


Many standard ranges are available between the limits of minus 
90°F. and 1000°F. 


® Easy to Read Dial 
® Quick Response 
® Only One Moving Part 
® High Over-range Protection 
® Individually and Permanently Calibrated 
® No Pinions, Gears or Linkages 
® Calibration Unaffected by Vibration 
® Durable Stainless Case, Connection Nut & Stem 
® Available with Tempered, Non-breakable Crystals 
® Available in 2, 3 & 6 inch Dial Sizes 
® Heavy Duty Sockets are Standard 
® Low Cost—No Maintenance 
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Instrument Magnets Come in Large Sizes, Too. ,?* 
PITTSBURGH, Penna.—Here is shown the assembly of eight solig pnd 


steel forgings, weighing an average of 150 tons each, to form the magnet it W 
of a cyclotron for the United States Navy’s radiation program at Uni- use ( 
versity of Rochester. Eight full heats of open-hearth steel were cast and h we 
formed at Homestead Works of U. S. Steel’s Carnegie-Illinois Steel ( p finge 
in the construction of the magnet. Dr. Sidney W. Barnes, Rochester J@eet' 
professor of physics, second from right, is in charge of the project 
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SPECIAL FEATURES TO ORDER — 
Rear illumination, special 
dials and other features 
available on most models. 
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fol. 2 a 
Editorial 
INSTRUMENTS 


have many times watched a gen- 
n of our acquaintance, an electri- 
by trade, make what to us were 
jal checks on various electrical 
ms, particularly at the distribution 
Js. On a recent occasion, as on 
y past occasions, a power failure 
ht him to the scene of our activi- 
and we watched him try to deter- 
» which leg of a 240-volt 3-phase 
nit was dead, and why. Disdaining 
use of a test lamp and a voltmeter 
h were both near at hand, he held 
finger of his left hand on the steel 
net, then used one finger of his other 
4 to nonchalantly touch in turn each 
of three 600-ampere fuses! He im- 
iately identified a dead fuse, of 
se, because he “didn’t feel nothin’ 
e end.” 
owever, he wasn’t satisfied in just 
wing which fuse was open. He also 
ted to know whether the fuse was 
he “high” leg (on a four-wire delta 
em) or in one side of the Edison 
re distribution system. Not being 
to tell the difference between 120 
180 volts on the first “feel,” he wet 
ifingers and tried again! This time 


‘identified the lines properly, then 


t ahead with the necessary work on 
system. 


Vhile we do not want to go on record 
ondoning this type of measurement, 
have found that one can’t teach an 
dog new tricks, and have been forced 
admit that our friend of forty or 
years experience in the electrical 
e is certainly an interesting vari- 
m of the voltmeter. He is a self- 
ained two-range instrument of low 
itivity with dry fingers and high 
itivity with wet fingers;’his accu- 
is within plus or minus about 20% 
veen 50 and 400 volts, he is equally 
ul on a.c, or d.c., gives the answers 
y, and has the added advantage of 
g self-propelled. We have almost 
ded to ask for his transfer to the 
rumentation department so we can 

breaking him in on temperature 
surements. 


ere are still (and always will be) 
hy things which are impossible to do 
0 determine by instruments — al- 
igh the foregoing case certainly isn’t 
of them, In fact, we have the great- 


f admiration for the men who delib- 


ely starve themselves to exhaustion, 
ose themselves to the bites of dis- 
e-transmitting mosquitos, submit 
mselves to pressure, vacuum and ac- 
ration extremes, or otherwise know- 
y and willingly endanger their lives 
€ interests of the advancement of 
ce. Much that we know today has 
learned at the expense of the lives 


Suman “guinea pigs.” 
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However, where such drastic meas- 
ures have now been made unnecessary 
by the development of instruments 
which will do such jobs safely and more 
accurately, such practices should be 
discouraged. No longer is it necessary, 
for instance, for a test pilot to en- 
danger his life by flying a new and un- 
tried plane until it has been flown by 
radio-robot control, and flight data has 
been recorded or transmitted to a crew 
of observers ensconced safely in a con- 
trol room on solid ground. No longer is 
it necessary, friend electrician, to try 
to distinguish between two different 
voltages or identify a blown fuse by in- 
serting yourself in the circuit when we 
have trustworthy instruments at your 
disposal. 

The same applies to the more stand- 
ardized and commonplace problems of 
measurement and control. Instruments 
are now available which will out-per- 
form manual control in more ways than 
we have space to mention, and meas- 
ure almost anything with an accuracy 
undreamed of not so many years ago. 
It behooves us to take the fullest ad- 
vantage of them. 

So far, no one has developed an in- 
strument or machine to do our think- 
ing, loving, eating, sleeping, and bear- 
ing children for us, so let us try to get 
more enjoyment from these phases of 
living by letting the instruments of 
today and tomorrow relieve us of as 
many of our problems as they can. 

—RRP 





Editor’s Notes 


1. 26 Stars Now IN OuR BANNER 


As reported in the February issue of 
the Journal, three new Sections have 
been admitted, bringing our total num- 
ber of Sections as of February 15 to 
twenty-six. We take this opportunity 
to welcome the three Sections admitted 
recently, namely; the Eastern New 
York Section, the Central Indiana Sec- 
tion, and the Aruba Section. We hope 
to have the names of the Secretary, 
Delegate and Journal Correspondent of 
each of these Sections in time to pub- 
lish them in the next issue. 


2. THREE More CHARTER APPLICATIONS! 

According to Dick Rimbach, National 
Executive Secretary, the National Of- 
fice has received requests for charters 
from three more groups: 

Cincinnati requesting charter in the 
name of the Cincinnati Section. Secre- 
tary pro-tem, R. F. Romell, Vulcan 
Copper Co. 

Lousville requesting charter in the 
name of the Louisville Section. Secre- 
tary pro-tem, S. W. Hawkinson, Brown 
Instrument Company. 

South Bend requesting charter in the 
name of the South Bend Section. Secre- 


tary pro-tem, G. E. Gilliam, Brown In 
strument Company. 

These ‘three groups will add another 
hundred or so Ohio, Kentucky and In- 
diana instrument men to our rolls. Such 
growth is certainly an encouraging sign 
of health, and it is our hope that those 
who, less than two years ago, held pes- 
simistic views regarding the growth 
and expansion of the Instrument So- 
ciety of America have had their doubts 
dispelled by now. We understand that 
several other groups, some of long 
standing, some recently organized, will 
soon be petitioning for charters. From 
where we sit, it looks like Dick Rim- 
bach’s prediction of 40 Sections by 
September will come close to being 
realized. 

3. THE NEEDLE POINTs TO: 

Detroit and New Jersey—for general 
excellence of their reports. 

Chicago—for getting a lot said in the 
minimum number of words. 

Practically every Section submitting 
reports this time deserves honorable 
mention. The quality of all reports, in 
general, is going up. The only thing we 
have to worry about now is that some 
of them are getting a little too long- 
winded, and we are forced to use our 
editorial pencil more and more. 

With the rapidly increasing number 
of Sections, the editing of so much Sec- 
tion News material will eventually be- 
come our biggest job in getting the 
Journal ready each month. Hence, the 
following request is made of all Jouwr- 
nal Correspondents: 

Since it is not the length of the arti- 
cle that counts, but rather the quality, 
please try to make your reports brief 
but meaty. The abstract of a speaker’s 
talk, for instance, should be handled in 
a very few sentences since, in most 
cases, Program Chairmen of other Sec- 
tions will be the most interested in that 
portion of the report, especially if they 
are looking for prospective speakers for 
their Sections. 

The use of a lot of names is usually 
not of general interest except to the 
members of your own Section. That is 
why we usually delete references to new 
members unless, in our opinion, such 
information is of particular interest. 
We are not asking you to leave all 
names out, however. This is a matter 
for your judgment. 

We would like to request especially 
that reports be submitted in duplicate, 
typed double-spaced, and held to be- 
tween one and two pages if possible. 

If the above suggestions are fol- 
lowed, it will ease the burden consid- 
erably on your Editor, who is trying 
to handle a full time job and have a 
little time with his family, in addition 
to playing Editor for a considerable 
number of hours each week now. Your 
cooperation in preparing usable, newsy 
and interesting Section News articles 
each month, and getting them in on 
time, will be greatly appreciated by 
yours truly. —R. R. PROCTOR 
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Instrument Developments in Britain’ 


PART THREE 


At the H. H. Wills Physical Labora- 
tory, University of Bristol, the de- 
velopment of an improved form of 
Schmidt camera by E. A. Linfoot and 
his assistant, Dorothy G. Hawkins, 
merits special attention as it has appli- 
cations in television and mass radio- 
graphy, where the very faint picture on 
the fluorescent screen has to be photo- 
graphed with a reasonably short ex- 
posure. 

Just a word about the original 
Schmidt camera—sixteen years ago, 
Bernhard Schmidt devised an optical 
system consisting of a spherical mirror 
and an aspheric plate which removed 
the heavy off-axis coma of parabaloidal 
mirrors restricting the use of astronom- 
ical telescopes to very small fields, and 
this discovery resulted in the classic 
Schmidt camera. The remarkable suc- 
cess of this camera soon attracted the 
attention of lens-designers, and certain 
improvements followed, but it was not 
until 1944 that Maksutov conceived the 
idea of replacing the plate in the 
Schmidt system by a thin meniscus lens. 

Now Linfoot has succeeded in effect- 
ing a further improvement by replac- 
ing the plate with a combination of an 
aspheric plate and a meniscus lens con- 
centric with the mirror surface. The 
performance of this meniscus-Schmidt 
system at a nominal aperture of f/1.2 is 
much superior to either of the other 
two systems. The color-error introduced 
by the meniscus is compensated by 
making the plate in the form of a 
cementable doublet with a spherical in- 
terface. An account of this work was 
published in the Monthly Notices of the 
Royal Astronomical Society, Vol. 105, 
1945, page 334, under the title of “An 
Improved Type of Schmidt Camera.” 


ENGINEERS’ MEASURING INSTRUMENTS 


The continual rise in the standards 
of accuracy demanded throughout the 
toolmaking and engineering industries, 
coupled with the great increase in mass 
production under the stimulus of the 
two wars, has led to great improve- 
ments in gages and measuring instru- 
ments required for the control of size 
in engineering production and inspec- 
tion, and there has, in consequence, 
been a remarkably rapid expansion of 
this section of the instrument industry. 

British research in this field has been 
almost entirely carried out by the 
Metrology Division of the National 
Physical Laboratory. In fact, most of 
the high precision gages and measur- 
ing instruments now being manufac- 
tured are based on designs developed 


*Presented at the first Annual Conference 
of the Instrument Society of America, Wil- 
liam Penn Hotel, Pittsburgh, Pa., Sept. 
16-20, 1946. 

Nore: Statements and opinions advanced 
in papers are to be understood as individual 
expressions of the authors and not those of 
the Society. 
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at the N.P.L. Two of the N.P.L.’s pub- 
lications, “Notes on Screw Gages,” and 
“Notes on Gage Making and Measur- 
ing,” are keystones in dimensional and 
geometrical instrumentation, All this 
work has provided a sound basis for 
the specifications drawn up by the 
British Standards Institution. An ex- 
cellent account of modern methods of 
measurement and measuring instru- 
ments used in engineering production 
and inspection was given in May at the 
Exhibition of British Instruments, held 
in Sweden, by F. H. Rolt, Superinten- 
dent of the Metrology Division of the 
N.P.L. 

Such, however, has been the growth 
of this section of engineering that ad- 
ditional facilities for research are 
needed, and with this in view the Gage 
and Toolmakers’ Association, in con- 
junction with related bodies, has just 
founded a separate research organiza- 
tion under the title of “The Production 
Engineering Research Association of 
Great Britain.” 

The Gage and Toolmakers’ Associa- 
tion was formed in 1942, with a mem- 
bership of about 200 firms manufactur- 
ing machine tools and gages and 
measuring instruments. In January, 
1946, the first national exhibition to 
be held after the war was a Gage and 
Toolmakers’ Exhibition organized by 
the Association. Over 80 firms exhibited 
and half of them showed gages and 
measuring instruments. It was evident 
that tremendous expansion in output, 
and equally remarkable improvements 
in design and precision, had taken place 
during the years of the war. Some of 
the exhibitors were newcomers in the 
field of instrumentation. Improvements 
in design and general construction were 
particularly noticeable in the case of 
Measuring Machines, Dividing Heads, 
Optical Projectors, Comparators, Dial 
Gages, Caliper Gages, and Thickness 
Gages. 

It is interesting also to note that 
the formation of a co-operative selling 
organization to promote export sales, 
under the title of “The British Engi- 
neers’ Small Tools and Equipment Co., 
Ltd. (BESTEC) is a sign of the active 
preparations which are on foot for a 
drive in exports. 


SURFACE FINISH 


The term “surface finish” refers to 
the degree of smoothness (or rough- 
ness) of a finished surface as determ- 
ined by the height, wavelength and 
waveform of the surface irregularities. 
The importance of the subject lies in 
the fact that performance is largely 
dependent on the characteristics of the 
surface finish. Each intended function 
has its optimum surface qualities. In 
other words, each kind of job demands 
a right kind of finish for the best per- 
formance, and this is not necessarily 
the smoothest. 



































The measurement of su;/ 
and the interpretation of ; 
relation to function and }, 
is a branch of engineering j, 
tation which has grown ra 
the war. The great interes: ;),. 
exists in the subject was clea, re 
strated at a Conference held jn |, 
in March, 1945, at the Instityt;, 
Mechanical Engineers. ii 

It is instructive to note som 
outstanding points made at the 1 
Conference. In the first place the ¢,. 
ference was unable to find ; stistactoy 
answers to the fundamental questiyp, 
“What exactly are we trying io a 
sure and how shall we define jt?” Pros 
this it obviously follows that ono 
the first things to be done in redy 
confusion of thought is to clear 
rationalize surface terminology, a; 
would be a great advantage jf 
could be done on an internationa| 
In fact, as one might have ex 
the meeting brought to light conside 
able diversity of views on funde nenty 
matters and revealed something of th 
number and complexity of the probley 
awaiting solution. It is not surpris 
therefore, that there was a general 
ing of the need for more research 
was also felt that this research 
be on a co-operative basis so that 
dustrial laboratories, universities 
can be linked up by a central 
Such a body would stimulate, correlatd 
and generally guide and assist the worl 

Engineers are still a long way fro 
knowing what types of finish are p 
quired for given purposes. What ar 
the effects of surface finish on machin 
performance? What finish is necessar 
for good performance in given mechar 
isms? Until more is known about t! 
relations it is not possible to dé 
what characteristics of a surface sh 
be measured, nor how best to m 
them. There is very little informa 
that will enable designers to esti! 
the results to be expected from va 
types and degrees of surface fi 
either as regards life or performance. 

On the question of standardization 
it was felt that this must be preced 
by the rational specification of s 
finish, and this appears to 
further development of practic 
methods of measurement. It would ! 
premature to develop a standard if! 
involved the complication of an au 
iliary specification for surface-meast 
Standardization 0 





ly 


bods 






ir br 


nish 


ing instruments. 
complete instruments, and of their & 
sential components (e.g. styles am 


skid) should be deferred until great 
and more general experience in thel 
use has been gained. 

When a standard specification 
comes possible, it should cover d! 
symbols for surface finish, but show 
be cauticus in stipulating metho Is ( 
production. There is a good deal ! 
opinion favorable to separate but ™ 





.q indices of dimensional accuracy 


4 surface finish. 

Where is a need for cheap and robust 
ruments capable of rapid and re- 
hie workshop use in relatively un- 
ied hands, preferably employing 
eral existing principles of surface 
praisement in combination. It was 
orved that standards of surface 


CORROSION 

The study of corrosion affords an- 
other instance of a concerted attack on 
problems having a very wide spread. 
Until recently this field was largely 
confined to chemists and metallurgists, 
but there is now a growing tendency 
for physicists to join forces. Last year 
the Institute of Physics arranged a 
Symposium on Corrosion, and papers 





covered in considerable detail only two 
months ago at a conference arranged 
in Manchester by the Institute of 
Physics. No doubt some or all of the 
papers will appear in the Journal of 
Scientific Instruments, and it 
sible they will also be published sep- 
arately. 

For a good review of non-destructive 
testing, I would recommend a paper by 


is pos- 


ghness were in every-day use in 
rica for controlling the quality of 
sh in the workshops. C. Timms, of 
N.P.L., suggested that this simple 
hod of direct comparison could 
h advantage be carried a stage 
her by using two standards for 
grade of finish, one corresponding 
he upper limit of roughness and the 
er to the lower limit. Workshop re- 
once standards could be readily 
sbrated by any of the existing sur- 
i measuring instruments. 


lv dux 
JY Guriy 



























































Polgreen and Tomlin, which was pre- 
sented at a meeting of the Society of 
Instrument Technology, held in April, 
1945. Special attention is given to 
radio-frequency crack detectors and to 
the magnetic sorting bridge. The former 
depends for its operation on the fact 
that radio-frequency currents travel on 
the surface of materials and that any 
crack in the surface will interfere with 
the flow of current. The material be- 
ing tested is passed through a coil which 
forms part of a tuned circuit, and the 
alteration of the frequency of the cur- 
rent due to the presence of cracks 
operates frequency-selective relays, 
causing a lamp to light, while the depth 
is indicated on the dial of the instru- 
ment. 


were given by investigators from Re- 
search Associations concerned with 
metals, coal, telecommunications, and 
chemical processing, and by Dr. J. C. 
Hudson, Investigator to the Corrosion 
Committee of the Iron & Steel Institute. 
In this work the latter is associated 
with the Admiralty, as well as with 
shipping and civil engineering interests. 

Many corrosion factors are purely 
physical. Broadly, they comprise (1) 
those of an environmental nature, aris- 
ing from atmospheric immersion, and 
buried conditions, and (2) those asso- 
ciated with the metal itself, such as 
surface conditions, inclusions, internal 
stresses, movement of electrolyte, and 
concentration of dissolved substances, 
particularly oxygen. Factors of the 
second group lead to potential differ- 
ences, which in turn give rise to for- 
mation of films of ions, gases, and 
solids determining the corrosion be- 
havior of the metal. Electrode potential 
measurements provide a means of 
studying the behavior of these films, 
including their rate of formation, or 
breakdown or re-formation if damaged, 
i.e, the measure of protection they 
afford. 

At the British Non-Ferrous Metals 
Research Association, P. T. Gilbert has 
devised an instrument for measuring 
and recording electro-chemical quanti- 
ties in corrosive action, by means of 
which the potentials and corrosion cur- 
rents from four couples of corroding 
metals are simultaneously and con- 
tinuously recorded. 
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he “physical” condition at or below 
surface has a marked effect on its 
tion and wearing characteristics, 
1 on its interaction with lubricants. 
is condition can be influenced by 
rations prior to the final ones, i.e., 
its previous history. In London, 
of. G. I. Finch is making a study of 
ing surfaces in relation to the 
akdown of boundary lubrication, 
formation of an amorphous, glassy 
ed layer, and of graphite and oxide 
ers, Electron diffraction has thrown 
h light on these phenomena. 
Sliding surfaces are meant to be 
t apart by the lubricant and if 
s were achieved in practice, wear 
bart from corrosion) would hardly 
ur. Modern engineering conditions 
e focused attention on boundary 
ditions of lubrication, especially on 
ir breakdown and its consequences. 
root cause of breakdown is surface 
ure, which is responsible for an 
ven load ‘distribution and for local 
kening of the boundary oil film at 
sicely those spots where the load- 
tends to be excessive. 
When breakdown occurs, the sliding 
aces are subjected to a mutual 
shing or burnishing process which 
s not consist of a mere wearing 
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ds SPECTROGRAPHIC ANALYSIS 


Co-operative research was successful- 
ly applied to emission spectrographic 
analysis during the war. This arose out 
of a survey made by the British 
Standards Institution in 1941, which 
showed that methods then in use for 
zinc alloys were not sufficiently precise 
to form the basis for a standard speci- 
fication. In order to prepare recom- 
mended methods a group was formed 
representing the Admiralty, Arma- 
ments, Supply, and Chemical Depart- 
ments of the Government, along with 
the National Physical Laboratory, the 
Non-Ferrous Metals Research Associa- 
tion, a firm of instrument manufac- 
turers, and several smelting companies 
in Britain, Canada and Australia. Ex- 
perimental work carried out in the 
laboratories of these concerns was 
planned and examined by the group, 
and the results published in a handbook 
issued in 1945 by the Ministry of 
Supply. A paper by Nickelson and 
Stubbs described an accurate oxide ore 
method and records some important in- 
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INTERNAL TEXTURE 

The examination of internal texture 
has received no less attention than that 
of surface texture. Well established 
methods, such as the powder, fluor- 
escent, supersonic, radio-frequency and 
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o requitamm into the valleys by high local fric- Th y lie hin oil Another record of co-operative re- 
practice al temperatures and pressures €X- ib . san tefl oe a “pe —" search in the same field is contained 
would hmed at high spots. Thus polishing not ‘? tig ” nee —— Xe , reer a in a handbook of “Collected Papers on 
dard if i _Tesults in textural changes but per ps arg Ying 1+ esa Metallurgical Analysis,” issued by the 
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e-measutmptructure, on strain gages were actively pursued Asneieti Wiis anmees ‘hee ten 
oe during the war by the National Phys- Penheergann — ee 
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. but 2 Substrate, and thus remains in the I might also add that the general field Actually they cover a much wider field 


Mo be carried away as detritus. of strain gages and strain viewers was and contain much useful information 
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on general matters of technique, in- 
cluding two papers on the processing 
and calibration of plates. 

I might also mention that at the As- 
sociation’s laboratories, A. Walsh has 
devised a new general-purpose source 
unit for spectrographic analysis of 
metals and alloys. This is a simple in- 
expensive unit, and besides providing a 
simple condensed spark and a low- 
voltage d.c. arc, also provides a wide 
range of intermediate conditions. It 
employs a triggered low-voltage dis- 
charge which can be arranged to give 
high sensitivity together with a higher 
accuracy than is possible with a d.c. 
arc, or to give a high degree of repro- 
ducibility. Experiments with aluminum, 
zinc and lead alloys indicate that 
higher accuracy is obtainable than with 
the simple condensed spark, The circuit 
consists of a charging current, a dis- 
charge circuit, and a triggering circuit. 
The type of analytical work determines 
the type of excitation selected. For 
high sensitivity an arc-like discharge 
would be used (i.e., high capacity and 
high resistance) and the indications 
are that the accuracy and sensitivity 
obtainable equal those for high-voltage 
a.c. are work. As for reproducibility, 
preliminary experiments suggest that 
high reproducibility is obtainable under 
selected conditions which primarily 
include low capacities. 

The latest addition to the common 
stock of knowledge concerning spectro- 
graphic analysis was made only two 
months ago, in July, 1946, when a con- 
ference was held in London by the In- 
stitute of Physics. Modern equipment 
was reviewed by Nickelson and Garton, 
including an outline of photoelectric 
techniques used in the United States. 
A. Walsh explained that the function 
of the light source in spectrographic 
analysis is the vaporization and exci- 
tation of the material under test, and 
for accurate analysis it is essential 
that these proceed in a controlled and 
reproducible manner. He referred to his 
new device for combining the sensitiv- 
ity of the d.c. are with the accuracy 
of the condensed spark. From a con- 
sideration of the mode of operation of 
these light sources, it is possible to 
draw conclusions as to what character- 
istics can be expected from a given 
type of discharge, but the processes that 
occur are by no means completely 
understood. One interesting recent find- 
ing is the fact that the method of ini- 
tiating or “triggering” the discharge 
affects the subsequent discharge to a 
marked extent. Control of electrical con- 
ditions is only the first step in obtain- 
ing reproducible spectra; it now ap- 
pears that the selection of a suitable 
type of discharge is equally important. 

Sources of error was the subject dis- 
cussed by H. T. Shirley, and his con- 
clusions were based on a statistical 
examination of a large number of read- 
ings from repetition spectrograms ob- 
tained from a single sample of 2.75% 
nickel-chromium-molybdenum steel. The 
main sources of error were found to be: 
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(a) Variability arising from sample 
response under excitation, 

(b) Local variations in photographic 
plate over all areas, 

(c) Reading errors. 

Shirley found considerable differences 
between various types of plate, but the 
effect of development procedure was 
small. Excitation response was found 
to be very variable, and in many cases 
contributed a high proportion of the 
total error. This suggests the need for 
further work to gain stricter control. 
Some improvement was obtained from 
a 15-second pre-spark. 


X-RAY AND INFRA-RED SPECTROSCOPY 

Judged by the large attendance at a 
conference held in London by the Insti- 
tute of Physics in July of the present 
year (1946), there is intense interest 
in the subject of x-ray spectroscopy. 
This conference revealed something of 
the large amount of fundamental work, 
such as that relating to the molecular 
structure of proteins, which is being 
carried out at the Universities of 
Cambridge, Leeds and elsewhere, but it 
gave no indication of the status of 
technological applications of x-ray 
spectroscopy. There is, however, little 
doubt that x-ray spectroscopy finds con- 
siderable use in the laboratories of the 
larger industrial concerns, but there is 
equally little doubt that the subject is 
badly in need of active promotion by 
somebody independent of private lab- 
oratories, At a previous conference the 
relative merits of the powder-camera, 
refractive index, and goniometer meth- 
ods of identifying crystals were de- 
bated. 

Curiously enough, the technological 
advance of infra-red spectroscopy has 
been more rapid; at least it has been 
more obvious. At this year’s conference 
the need for increased speed and con- 
venience in operation was stressed by 
Lothian and Thompson. Thompson pos- 
sesses a remarkable grasp of infra-red 
work from both academic and indus- 
trial standpoints. His department at 
Oxford University has a very high de- 
gree of skill in this work. The, only 
trouble is that it ought to be about ten 
times its present size to meet present- 
day requirements. 

In this connection it is interesting to 
note that Sir Howard Grubb, Parson 
& Company of Newcastle-on-Tyne, will 
shortly start manufacturing an infra- 
red gas analyzer. 


POLAROGRAPHIC ANALYSIS 

A report by Nickelson and Randles 
of co-operative research carried out by 
the British Standards Institution Panel 
of the Non-Ferrous Industry Committee 
during the war on polarographic an- 
alysis contains valuable data, and is is- 
sued by the Ministry of Supply. Briefly, 
accurate methods have been devised 
for: 

(1) Determining Fe, Cu, Pb and Cd 
in nitric acid solutions containing 
sodium citrate, 

(2) Determining Cu Pb, Sn and Cd 
in hydrochloric acid solutions, 


(3) A simple automat 
removing Cu in HCl s 
mended methods are det 
vice given on the prepa 
bration graphs. A compa 
between results from 
and polarographic meth 
was in most cases within 

RHEOLOGICAL 1 

This branch of study, « 
deformation and flow 
the properties and cond 
by terms such as stress, 
ticity, elasticity and vis: 
general the mechanical 
complex materials lik« 
plastics, paint, butter, cl 
cream, presents many diffi 
to physicists and also to + 
who are interested in the 
quality specification of th 

The subject ranges over 
field, but one aspect, name ey 
effective ways of relating stress, sty; 
and time, attracts particular attey 
as a problem of fundamenta! jm 
tance from both analytica! 
tegrative standpoints, 

In Britain the subject has } 
actively developed by Dr. G. W. Sq 
Blair at the National Institute for » 
search in Dairying, University of Re, 
ing, where, of course, interest is pri 
arily centered on the rheological 
of butter and cheese, especially { 




















latter. Much progress has been ma 
in devising methods and _ instrume 
for measuring the physical properti 
of curd and cheese during manufacty 


ing operations and of relating these 
the purely subjective tests applied 
the cheesemaker. 

However, Scott Blair does not ¢ 
fine himself to cheese. He ranges 0 
the entire field of rheology and has s 
ceeded in arousing considerable intere 
in the subject. 

In April, this year, at a meeting 
the British Rheologists’ Club, Dr. Bat 
Smith, of Cambridge University, di 
cussed rheological problems in meat: 
search. One is the nature of tl 
change which muscle undergoes 
rigor mortis. This is due to a 5-to-l 
fold increase in the modulus of ¢la 
ticity of the muscle fibers in a 
tudinal direction. Another problem 
the measurement of toughness for ¢ 
purpose of evaluating quality and es 
mating its improvement due to co 
tioning and other “tenderizing” 
cesses. Several instruments for measi 
ing toughness were described. 

Rheology also enters into gelati 
manufacture, in the measurement 
elasticity and plasticity to det 
grade and performance. Shear m 
increases approximately as the 5 
of the concentration, up to 60 pel ce 
Plasticity is greatest with low j¢ 
strength grades. 

Piper and Scott at the 
Association of British Rubber 
facturers have developed a new “ 
ing-cone” plastimeter for investi 
the plastic-flow f hig 
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viscous materials over a wide 
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< The plastic flow of unvulcanized 
sy and other high polymers does 
in general obey Newton’s law that 
of eflitrate of flow is proportional to the 

hed stress. The viscosities of these 

rials are a function of their rate 

wear. For a complete knowledge of 

Jastic flow, it is necessary to de- 

ine the rate of flow at various 

ses, the effect of temperature, and 

e thixotropic or other time effects 

present, the effect of time of appli- 

n of stress. A plastimeter for this 

se should thus be capable of 

suring the stress required to pro- 

several definite rates of plastic 

ru and of maintaining the stress con- 

ese and so that time effects can be studied. 
tp factory control, the rates of flow 
‘logiilinld be of the same order as the rates 
Lesting afilintered in processing the material. 





4 @lq y 


‘AUTOMATIC CONTROL SYSTEMS 
njor Behar tells us that 20 years 
in America, the word “instrumen- 
mn’ was an offense to professional 
ta) :. fi and was something of a butt for 
por, Lnatured chaff. I understand it was 
ly through his persistence that the 
came eventually to be accepted 












































G. W cof respectable circles. 
tute for B part from greater lag, much the 
‘ity of Ream thing has happened in Britain. 
est is prime few years before the war it was 
ical stygumming more and rhore evident that 
ecially qgeuments must be regarded as an 
been tl rral part of the plant itself rather 
instrumenill 28 individual pieces of mechanism 
| prope hed to this and that component of 
nanufacty installation. It became more gen- 
ng these amy recognized that instrumentation 
applied ged be designed into a process and 
merely stuck onto the plant. In- 
's not etl of being the last consideration, 
‘anges oyqmumes merely an afterthought, in- 
nd has symmentation should be one of the first 
ble interqumiderations in plant design. I seem 
‘member reading somewhere in your 
meeting qa! that the true function of the 
. Dr. Batmess engineer is to visualize the 


operation as an integrated pat- 
of operational conditions in a 
mic state of balance, with the in- 
mentation maintaining the balance 
uously. 

vertheless there are a few chemi- 
ngineers here and there who are 
pntirely “sold” on instrumentation. 
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CLEVELAND MEETING 
DATES CHANGED 


The Spring Regional Meeting of the 
I.S.A., to be held at the Hotel Carter in 
Cleveland, and announced in these col- 
umns last month, has been changed from 


April 4th as previously announced to 
April 24th. 

An excellent program is shaping up and 
this meeting should be well worth at- 
tending. 

The dates for the Educational Com- 


mittee meeting and the Board of Directors 
meeting have also been changed. The Edu- 


| cational Committee will now meet on 
April 23rd, and the Board of Directors 
will convene on April 25th. The Board 


of Directors Meeting will be preceded by 
| a meeting of the Executive Committee. 
Be sure to correct these dates on your 


| calendar. 

L 

from another quarter, quite unex- 
pectedly. This comes from military 


science, in the form of the gospel of 
servomechanisms, defined as a special 
type of control system which is com- 
pletely automatic in operation and in 
which the movement of a heavily loaded 
output mechanism follows the control 
of an input mechanism without impos- 
ing any restraint. A servomechanism 
is regarded as “error-actuated,” i.e., it 
is actuated by a function of the dif- 
ference between the input and the out- 
put quantities, the purpose of which is 
to reproduce at a potentially higher 
level some input quantity that it is 
independent of the operation of the 
control system. 

This conception mainly arises from 
a special aspect of automatic control, 
in the form of positional control, de- 
veloped during the war. For example, 
an anti-tank gun is made to follow 
automatically and accurately the move- 
ments of a comparatively feeble con- 
trolling device (coupled to the sights of 
the controller), the exact alignment be- 
ing brought about by an “amplifica- 
tion” of the existing misalignment. 

An interesting example of a servo- 
mechanism was described by T. M. 
Berry in Transactions American Insti- 
tute of Electrical Engineers, 1944, page 
195. This is a polarized light system, 
consisting of a primary polarizer 
mounted on a primary shaft, transmit- 
ting light in two beams through two 
secondary polarizers on a _ secondary 





difference between the actual and the 
required temperature values, and em 
ploying the amplified difference to ef 
fect the adjustment. 

At a conference held in London last 
year on automatic control, Prof. K. A. 
Hayes of the Military College of Science 
explained that while the military and 
industrial applications have a 
basis in theory there are quantitative 
differences which have led to a 
what different development of these two 
branches of automatic control. On the 
ene hand, there is the contrast between 
the rapidly moving mechanical parts of 
a servo-system and the slow variations 
cf a process variable. On the other hand, 
it is much more difficult to make a 
quantitative analysis of a process (such 
as the heat transfer in a liquid stream 
with poorly defined boundaries), than 
of a mechanism with the “lumped 
constants” of masses, springs, dash 
pots and electrical voltages or currents 

Thus it is not surprising to find that 
the mathematical analysis and system 
atic classification of automatic contro] 
systems has made its greatest strides 
in the field of servomechanisms, states 
Prof. Hayes. It is now proposed to ex 
tend this treatment to corresponding 
problems in the industrial field. 

Last year a publication on “The Ap 
plication of Control Systems in In 
dustry” was issued by the Ministry of 
Supply’s Technical Committee on servo- 
mechanisms. It was prepared by Dr. A. 
Porter, who is now at the National 
Physical Laboratory. The paper stresses 
the urgent need for the establishment 
of a central research group to study 
industrial control problems, and the be- 
lief is expressed that the principles 
used in the design of control systems 
for military equipment can be applied 
quite generally to a wide range of in- 
dustrial control problems. It is ack- 
nowledged that although British scient- 
ists have contributed much to the theory 
and design of control systems, America 
is far ahead in applying this theory in 
industrial practices. Dr. Porter urges 
that a strong effort be made to coordi- 
nate the work of the few 
trol specialists and to 
number as rapidly as possible. 

I am pleased to say that these recom- 
mendations have had the desired effect, 
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General News 


I.S.A. TO PARTICIPATE IN 
CHICAGO PRODUCTION SHOW 


At the forthcoming Chicago Production 
Show and Conference at the Stevens Hotel, 
March 17, 18 and 19, 1947, sponsored by the 
Chicago Technical Societies Council, three 
panel sessions which are expected to be of 
especial interest to attending production 
men are those arranged by the Chicago Sec- 
tion of the Instrument Society of America. 

On Monday, March 17, at 2:00 p. m., the 
general subject of Automatic Controls will 
be discussed by two authorities in this fleld. 
The first speaker will be V. V. Tivy, Tech- 
nical Engineer of the Foxboro Company, 
Foxboro, Mass., who will talk about “Air- 
Operated Controllers (including a discussion 
of the derivative functions).”” The second 
speaker, whose name had not been secured 
at this writing, but who will be a repre- 
sentative of the Brown Instrument Company, 
will discuss “Pyrometers and Pyrometric 
Controls.” The technical chairman in charge 
of this session will be Diamond 8S. Dickey of 
Murphy & Dickey Company, Chicago. 

The second I.S.A. panel session will be 
presented at 10:00 a. m. on Tuesday, March 
18, under the chairmanship of C. C. Hurst 
of Garden City Engineering Specialties Com- 
pany, Chicago. The first speaker will be 
J. B. McMahon, Application Engineer, Re- 
public Flow Meters Company. Mr. McMahon, 
who is also a National Vice-president of the 
LS.A., will present “A Non-Mathematical 
Treatise on Flow Measurement.” The second 
speaker on this panel will be O. M. Hasel- 
tine, President of Service Associates, Inc., 
Chicago, who will speak on “Servicing and 
Repairing Pyrometers and Controls.” 

Electronics is the general subject of the 
third session, to be presented at 2:00 p. m. 
on Tuesday, March 18. Louis E. Pepperberg 
of Zenith Radio Corporation will act as 
chairman. The first speaker, W. R. Mahaf- 
fey of Armour Research Foundation, will 
speak on “Application of Electronic Meas- 
uring Equipment to Production Problems.” 
The second speaker is to be P. B. Korneke, 
General Electric Company, whose topic 
covers “Electronic Controls as Applied to 
Non-Electronic Industries.” 

These sessions have been arranged by a 
special committee of the Chicago Section 
under the chairmanship of J. H. Havens, of 
the Lonergan Company. 





REPORT OF ACTIVITIES OF 
1947 EXHIBIT COMMITTEE 


Just prior to the opening of the “Instru- 
mentation for Tomorrow’ Conference and 
Exhibit in Pittsburgh last September, the 
1947 Exhibit Committee was organized for 
the purpose of selecting space for the Second 
Annual Conference destined to be held in 
Chicago. 

The function of this committee includes 
the laying out of booths, determining the 
cost of exhibition space, inviting prospective 
exhibitors to attend the conference and dis- 
play their products, and arranging for the 
execution of space contracts under the guid- 
ance of the National Executive and Confer- 
ence Committees. 

The Exhibit Committee acts also as liai- 
son between the Executive Committee and 
the Space Allocation Committee, which as- 
signs the exhibition space to the exhibitors. 

The following men comprise the Exhibit 
Committee : 

T. G. Robinson, The J. W. Murphy Com- 
pany, Chairman; G. G. Gallagher, Universal 
Oil Products Company; I. H. Hunciker, 
Sanitary District of Chicago; J. N. Swarr, 
Corn Products Refining Company. 

At a meeting of the National 1947 Con- 
ference Committee in Chicago on January 
27, 1947, the “Exhibition Space Allocation 
Committee” was appointed and organized 
for the purpose of assigning booths to the 
exhibitors. 

This committee, composed entirely of “in- 
strument users,” is as follows: Don J. Berg- 
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tion who is so well known 
abouts. 
On February 17th the 


man, Universal Oil Products Company, 
Chairman; Earl C. Rieger, International 
Harvester Company; H. E. Ferguson, Peo- 
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ples Gas, Light & Coke Company; R. R. Charleston Section made an " 
Proctor, The Pure Oil Company; H. C. of the Institute, W. Va., | lt 7 
Frost, Corn Products Refining Company. operated for the United St: * t 
As this re > by Carbide and Carbon Che, rn, ted 
port goes to press, about 40% ls Cy +rume 
of the available space at the Stevens Hotel tion. The party was divided into . MMR om, 
Exhibition Hall, where 168 booths have ix or eight and a guide Sind ost 
been laid out, has been assigned. Within each group to point out it tes ais 
the next two or three months it is planned On February 18th many arst 


visited the American Institut 
Engineers, which group was 
symposium by local aut! 
chlorine-alkali industry. (W 
bers of ISA would appreciat 
some new and good excuses to , 
wives so we can get out for more + 
activities !) ’ 
We are pleased to announc: 
plications for membership are fa), 
ing in,” thanks to the acti a 
Preston and his Membership Com 
And while we’re passing out sa 
are not overlooking our man Mit 
hope the Journal readers ar 
his cartoons. Many of them a: : 
real events but have no reference ; 
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to publish in the Journal the floor plan 
diagram of the exhibition space, together 
with the assignments which have been 
made at that time. 

The Exhibit Committee has been ac- 
knowledging and signing up space contracts 
as rapidly as possible, and every effort is 
being made by both of the above commit- 
tees to cooperate to the fullest extent with 
all exhibitors and prospective exhibitors in 
fulfilling their wishes. 

Any suggestions or inquiries about exhi- 
bition space for the 1947 Exhibit will be 
given immediate attention. 

—T. G. RoBINSON, Chairman. 
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News of Sections sons living or dead (and anyway jt Mpa on | 

them right!) Thanks also, Editor p, the E 

CHARLESTON for your own good work and wordy abor 

On Monday evening, February 3, 1947, advice. We hope this news i ont R 
Willard N. Greer and J. F. Sneath of the the cooperation due you. W: nabilit 
Leeds & Northrup Company dropped into Chicago in September. strum 
the “Magic Valley” to entertain and en- [Ed. Note: Perhaps we should }; ring t 
lighten the assembled members and guests leted this last thought on grounds of wer I 
of the Charleston Section. Dr. Greer, of the esty, but its our first bouquet turr and | 





Section News reports, and we pr 


L. & N. Extension Division, headed the ork, ¢ 
slate, speaking on “Conductivity and pH frame it and keep it for evidence!) of th 
Measurements.” His slides and accompany- The next meeting of the Char w anc 
ing remarks soon made us realize that tion will be held on Monday, Ma: ein s 
everyone has much to learn on this subject Lyman Allen of American Viscos next 


pany speaks on “Fractionating 
Control Considerations.” whose 

Monday, April 7, 1947—“Rotameter ing 
cent Improvements and Applications es,” 


and that there is much room for improve- Serv 
ment in methods and equipment in this 
field. 


The second half of Dr. Greer’s talk dealt 


with pH. This was more or less a chalk-talk Fischer & Porter Company. ckup =: 
showing why pH is a convenient method of —CARL CAVENDER, set-U 
expressing the hydrogen ion concentration a Pbetwee 
—it is the logarithm of the reciprocal of CHICAGO various 
the hydrogen ion concentration, with a pH The Chicago Section was introdudg a si 
value of 7 indicating a neutral solution. the subject of radioactivity at the Jay gene 
Following Dr. Greer’s talk, Mr. Sneath 6th meeting by Dr. Truman P. Kohmgiigh E. | 
brought out a new L. & N. temperature in- the University of Chicago. Dr. Kohn e Com 
strument and described it in an interesting scribed the terms used in conjunction treat 
and enthusiastic manner. We are indeed nuclear work and explained in some @jpProblet 
proud of this member of the Charleston Sec- the application of radioactive vered 
ntial 
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m of tracers in the medical and bio- 


fields. 
february 3rd meeting offered some- 


a little out of the ordinary to its 
rs and guests when five speakers 
ted their experiences in “Problems 
trumentation and Their Solutions.” 
offll, of Claud S. Gordon Company, 
as technical chairman and moder- 


frst speaker, Glen G. Gallagher of 
sal Oil Products Company, discussed 
ol of Narrow Boiling Range Binary 
ns,” with particular emphasis on a 
) vapor pressure type of sensing ele- 
and pneumatic transmitter control 
developed by his department to give 
ecise control demanded by the pro- 


er Suomi of the University of Chi- 
ne second speaker, described a “Dew 
Recorder’ developed at the University 
cago which is an improved version of 
d-surface condensation type of hy- 
er in which radio-frequency heating 
metallic mirror and a photo-cell de- 
, circuit were two of its special fea- 


don the program was Don J. Wange- 
the Pure Oil Research and Develop- 
Laboratories, who explained the “In- 
ent Requirements in Measuring the 
nability of Metals.” His talk covered 
struments now in use or available for 
ring tool tip temperatures, tool forces 
wer requirement variations, for indi- 
and controlling the surface speed of 
ork, and for analyzing the surface 
of the work, and stressed the need 
w and different types of instruments 
e in such projects. 

next speaker was V. H. Kraybill of 
Service Company of Northern IIli- 
whose subject was “Some Tests on the 
ing Mechanisms of Large Steam 
es.” His talk was a description of 
ckup- amplifier - oscilloscope - switching 
set-up for determining the relation- 
between speeds, voltages, frequencies 
various valve motions and positions 
rp a sudden unloading of a turbine- 
generator. 
th E. Ferguson, of Peoples Gas Light 
e Company, was fifth on the program 
treatise on “Metering and Flow Con- 
Problems in the Gas Industry.” His 
vered the use of pitot tubes and low 
ntial pressure recorders at strategic 
in the mains of a large gas distri- 
system, and the improvements which 
fected as a result of this survey. 

the ensuing lively discussion and 
vorable comments received after the 
bg, it was evident that the program 
ell received. Among the guests at this 
he (and who took part in the discus- 
was B. Dunglinson, Managing Direc- 
Electroflow Meters Company, of Lon- 
ngland, 

March meeting, to be held on Mon- 
he $d, will feature A. Kyle, of the 
§. Gordon Company, Chicago, who 
peak on “Instrument Maintenance 
ms," 
Monday, April 7, the meeting will 
vith dinner at the Georgian Hotel in 
on (6:30 p.m.) where Dean Ovid W. 
h of the Northwestern Technological 
€ will speak briefly on the activities 
ilities of this rapidly growing en- 
& school. Following this, the group 
turned over to Professor Richard W. 
of the Electrical Engineering De- 
nt, who will conduct a tour of the 
blogical Center on Northwestern’s 
on Campus. Approximately ten de- 
nts or laboratories, each featuring a 
t type of instrumentation, will be 
and described. 

—J. C. VAALER, Corr. 





CUMBERLAND 
Y members and guests gathered for 
anuary 28th dinner and _ technical 
g of the Cumberland Section, held at 


Mueen City Hotel. 


The speaker of the evening was Arthur 
Hermann, mechanical engineer in the Appli- 
cation Engineering Department of the Tay- 
lor Instrument Companies, Rochester, N. Y. 
Mr. Hermann gave a very interesting black- 
board talk on “Time Cycle Control in the 
Process Industry,” illustrating his talk with 
slides. Before closing he also showed some 
Slides on Contour Time Control. 

Among the guests at the meeting were 
Frank C. Fuzzard, Pittsburgh Sales Rep- 
resentative of Taylor Instrument Compan- 
ies, and Mr. Huffman of the C. J. Taglia- 
bue Division of Portable Products Corpo- 
ration. 

The next meeting is scheduled for Feb- 
ruary 25th. 


—H. E. Bisnop, Corr. 





DETROIT 
T. A. Cohen, president of Taco-West Cor- 
poration, highlighted the January 27th 
meeting with a clear and vigorous discus- 
sion of the newer electronic pyrometry 
systems. Over 80 members and _ guests 


Detroit Section officials caught in a mo- 
ment of informal discussion following Mr. 
Cohen’s talk on January 27. Left to right: 
T. A. Cohen, speaker; H. H. Barnum, Detroit 
Section Delegate and National Vice-Presi- 
dent; Victor G. Raviolo, Section Secretary; 
James Gambrill, Section President. 


crowded our new meeting room in the beau- 
tiful Horace H. Rackham Memorial Build- 
ing. 

Beginning with a resume of the minute 
forces available from thermo-sensitive ele- 
ments, Dr. Cohen diagrammed in _ his 
“chalk-talk” most of the circuits, past and 
present, that have been used for the pur- 
pose of amplifying thermocouple voltages 
to levels suitable for the operation of re- 
liable meters and control relays. He cov- 
ered the newer electronic pyrometer circuits 
in considerable detail, pointing out the 
drawbacks and advantages of each design. 
Particularly noticeable was the complete 
absence of any type of sales message or at- 
tempt to influence the audience for or 
against any particular type or make of in- 
strument. 

Mr. Cohen’s lecture was particularly well 
received, and was a fitting event for the 
“housewarming” meeting in our new loca- 
tion. 

The Industrial Instrument Supply Com- 
pany, providing the equipment display for 
this month’s meeting, was represented by 
Charles Sherwin, local representative, and 
Frank Davis, president of the Davis 
Emergency Equipment Company, Newark, 
New Jersey, who personally invited in- 
quiries about the safety and emergency 
alarm systems on exhibit. 

The February 24th meeting will feature 
two speakers—F. G. Tatnall, Baldwin Loco- 
motive Works, who will discuss “The Tate- 
Emery Cell and Indicator for Precision 
Force Measurements,” and O. Heise, Heise 
Bourdon Tube Laboratories, who will talk 
about “Precision Bourdon Tube Gages.” 
The S. Sterling Company of Detroit will ex- 
hibit at this meeting the new “DuMont 
Type 427-A Projection Oscillograph.” 


The March 24th meeting will also bring 
to us two speakers, F. R. Brydges, General 
Foods Corporation, will speak on “Unusual 
Control Problems,” and P. Skeels, 
Motors Proving Grounds, will 
Electronic Counter.” 
SIEGMUND KULKA, 


General 
discuss “An 


Corr 


EASTERN NEW YORK 

{This group, formed as the Eastern New 
York Instrument Society In January, 1947, 
has recently acquired Section status by ac 
tion of the National Executive Committee 
The regular meeting date for this Section 
has been set for the first Tuesday 
month. —Ed.] 

The first meeting of the Eastern New 
York Instrument Society was held on Janu- 
ary 7th at Siena College in Loudonville, 
New York. Approximately 40 membeis were 
in attendance in spite of the icy conditions 
of the roads, and the attraction wus a di 
cussion by H. P. Kuehni on the subject of 
“Electric Gages.” Mr. Kuehni is with the 
General Engineering Laboratory of the 
General Electric Company in Schenectady 

His discussion included an outlin P othe 
basic principles employed in electric gages 
and he described the various means for con- 
verting displacement into electrical energy. 
He then explained how these princi- 
ples were incorporated into finished instru- 
ments for making measurements, such as 
comparators, strain and film thick- 
ness measuring instruments, 

The regular meeting on February 
also at Siena College in Loudonville, will 
long linger in the memories of those able 
to attend (what is now known as) the 
“Polar Expedition of February 4th.” Ex 
tremely stormy conditions and a heavy 
snow-fall prevented all but a 
from attending. 

Major M. F. Behar, Editor of IJnstru- 
ments magazine, was the the 
evening, his very interesting talk covering 
“Some Forgotten Fundamentals of Instru- 
mentation.’”’ He reviewed the history of in- 
strumentation, particularly the origin of the 
term, and the classification of measurement 
and control methods in which lie the foun- 
dations of the science. 

The next meeting will be held on 
4, 1947. 

The present slate of officers of this Sec- 
tion is as follows: President, N. Gilder- 
sleeve, General Electric Company; Vice- 
president, R. N. Clarke, Behr-Manning Cor- 
poration; Secretary, W. J. Claffle, Win- 
throp Chemical Company; Treasurer, J. M. 
Maitland, The Bristol Company; Member- 
ship Committee Chairman, T. Carse, Shiefer 
Electric Company; Program Committee 
Chairman, J. P. Smith, General Electric 
Company; Publicity Chairman and Journal 
Correspondent, H. R. Larsen, W. & L. E. 
Gurley, Troy; Educational Chairman, J. H. 
Brandeau, Behr-Manning Corporation; Fi- 
nancial Committee Chairman, Vice-presi- 
dent R. N. Clarke. 
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gages, 
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score or so 
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H. R. LARSEN, Corr. 


KANSAS CITY 

At the regular meeting of this Section 
on January 28, Vice-president Oliver L. 
Boutros opened the meeting with the inaug- 
uration of a “Visitor Contest.” Fifteen visi- 
tors were present, one of them being V. P. 
Newman, Plant Maintenance Foreman, 
Southwestern 3ell Telephone Company, 
who was elected to membership before the 
meeting adjourned, 

Ansel W. Stubbs, 
gave a fifteen minute talk on “Coating of 
Optics,” following which the “Quiz Kids” 
answered several questions concerning this 
subject. 

The main speaker of the evening, Cap- 
tain E. I. Hockaday of the Missouri State 
Highway Patrol, was then presented to 
tell us how scientific instruments are used 
in crime detection and solution. He cited 
specific crimes which had been recently pub- 
licized in the newspapers and told how each 
“case” was broken as a direct result of the 
use of a particular instrument belonging to 


one of our members, 
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the Patrol Laboratory. These Patrol Lab- 
oratory Instruments were well described as 
a part of his talk. 

Captain Hockaday proved to be a very 
interesting speaker, willing and able to an- 
swer the questions that were put to him 
upon completion of his talk. 

Our regular meeting scheduled for Feb- 
ruary 25 will feature a basic lecture on 
some aircraft measuring instrument by a 
member of the Engineering Department of 
T.W.A., the “Quiz Kids,” and the main 
speaker of the evening, W. A. Reichow, 
Manager of the local office of Minneapolis- 
Honeywell Regulator Company. Mr. Rei- 
chow's talk, to be accompanied by motion 








picture films, is on “The M-H Automatic 
Pilot.”’ 
—R. L. Lewis, Sec’y-Treas. 
NEW JERSEY 


At the February 4th meeting of the New 
Jersey Section, a program on instrument 
education was presented under the chair- 
manship of John Kelly of Calco Chemical 
Company. After a brief talk by Les Wil- 
liams, chairman of the Membership Com- 
mittee, Sid Baran of R.C.A., acting in Mr. 
Close’s absence, introduced the members of 
the panel for the discussion. The panel in- 
cluded Martin J. Ladden, Brown Instru- 
ment Co., Paul S. Creager of Rutgers Uni- 
versity, and F. S, Rich of the Arthur G. Mc- 
Kee Co. 

Professor Creager spoke first and briefly 
outlined the problems involved in setting 
up college courses on instrumentation. He 
brought out his suggestions as to how aad 
at what level such courses could be started 
in our universities. Mr. Ladden spoke next 
and explained in as sufficient detail as time 
would allow, how he, as Supervisor of 
Brown Instrument’s training school, pre- 
sents their courses on this subject. He men- 
tioned the limitations of this type of train- 
ing, particularly that of time and available 
space. Mr. Rich spoke last and the keen in- 
terest in the discussion up to this point did 
not leave him much time. He did, however, 
bring out several interesting points on “on- 
the-job” training of instrument men and 
had available for examination the manual 
on the subject which was used at Oak 
Ridge. He also made some interesting 
comments on the success that Largo Oil & 
Transport Co. have had at Aruba in de- 
veloping instrument mechanics of natives 
with no formal schooling. Several members 
and guests asked questions and made con- 
structive comments on the material pre- 
sented by the speakers. 

A sure sign of a successful program is 
the necessity of stopping discussion so that 
the meeting could be adjourned at a rea- 
sonable hour. For this, our first program 
dealing with instrument education, we give 
a vote of thanks to John Kelly for con- 
ceiving the idea and organizing the pro- 
gram in such a fine manner. 

There has been much discussion in Fx- 
ecutive Committee sessions for some time 
endeavoring to find a way to interest in- 
strument people in this section other than 
the process control group to take an active 
part in ISA activities. The program for 
the March meeting is the outcome of this 
and sid Baran, our Program Chairman, has 
arranged a program which we hope will at- 
tract a large number of electrical instru- 
ment people. Arthur Liebscher of R.C.A. at 
Camden, N. J., will speak on “Application 
Technique in the Use of the Cathode-Ray 
Oscilloscope.” It is hoped that sufficient in- 
terest can be developed to enable this Sec- 
tion to sponser separate monthly meetings 
presenting subjects of special interest in 
the fleld of electrical instruments. 

The subject for the April meeting will be 
a revival of the open forum on instrumen- 
tation which has attracted much interest in 
the past. Feeling that one of the basic pur- 
poses of the Society is the exchange of in- 
formation between members, this program 
gives everyone a chance to bring their 
problems along and have them brought up 
for discussion and solution. 
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For the May meeting, we are pleased to 
present Bruce Irwin of Hammel-Dahl, who 
will talk on the “Selection of Control Valves 
for General Application.” 

Our June meeting, as previously an- 
nounced, will be an inspection trip through 
parts of the Calco Chemical Plant at Bound 
Brook, N. J. We understand that a swell 
evening’s entertainment is being planned 
and hope that all who can possibly do so 
will attend. 

—GEORGE R. FEELEY, Corr. 


NEW YORK 
On January 27th, after a delicious sup- 
per at the Men’s Faculty Club, Columbia 
University, the annual business meeting of 
the New York Section was opened by Presi- 
dent Kayan at 8:00 p.m. Fifty members 


and guests were present. The reading of the 





Executive Committee of the New Jersey 
Section in session. Around the table left to 
right are: Herb Close, National Lead Co.; 
Les Williams, Foxboro; Walt Maurer, Taylor 
Instrument; Bill Ludi, Standard Oil Develop- 
ment; George Feeley, Trinity Equipment; 
Harry Moore, Standard Oil Development; 
John Kelly, Calco Chemical; Sid Baran, 
R. C. A.; and Bill Archibald, Energy Con- 
trol. Dick Roberts, of Brown Instrument Co., 
past president and a member of the commit- 
tee, is responsible for the picture. 


minutes of the last meeting, including the 
nominations for officers, was followed by 
the Treasurer’s annual report and its ac- 
ceptance. Membership, Employment and 
Program Committee chairmen, and the 
Vice-president for the Executive Commit- 
tee, gave their reports. The election of of- 
ficers was accomplished on one ballot, as 
only one slate had been nominated. 

The following officers and Executive Com- 
mittee members were elected: President, H. 
L. Hildenbrand, Esterline-Angus Company ; 
Vice-president, Ralph R. Batcher, Elec- 
tronic Industries; Treasurer, Edward B. 
Schofield, Sperry Gyroscope Company; Sec- 


retary, Charles D. Corey, Danco Instru- 
ments. Executive Committee: Norman J. 
Cherry, The Bristol Company; Charles E. 
Haggerty, N.Y.C. Dept. of Public Works; 


E. R. Manning, Weston Electrical Instru- 
ment Corp.; O. B. Wilson, Brown Instru- 
ment Company; Saul B. Young, Cambridge 
Instrument Company. 

Mr. Hildenbrand, the incoming President, 
acknowledged Mr. Corbett’s many years of 
service as Treasurer. A fine wallet was pre- 
sented to Professor Kayan, the retiring 
President, as a gift from the Section. 

H. C. Roters, Director of Research, Fair- 
child Camera and Instrument Corporation, 
the speaker for the evening, was then in- 
troduced by President Hildenbrand. His 
lecture on “Construction and Character- 
istics of Hysteresis Motors,” started with an 
explanation of what these motors were and 
how they operated. Power calculations were 
developed, hysteresis curves of several mag- 
netic steels were explained, and character- 
istic operational curves were shown for dif- 
ferent sizes of motors. 

A lively discussion period followed, dur- 
ing which time several of the motors were 
shown. The meeting adjourned at 10:30 
p.m, 

—CHARLES D. Corey, Sec’y. 





NORTHERN INDI 
The regular meeting of ths 


diana Section was held at t to . 
in Gary on Wednesday, Feb; «" 
proximately 35 members and me 
J. B. McMahon, Application th 
Republic Flow Meters Com; HL Sh 
tional Vice-president of the | : t rep 
a very fine talk on “The Prir th Boar 
Metering.” w Yo! 
Due to a last minute failu { + bl 
projector, Mr. McMahon was ¢ th 
the excellent slides he had , we 
the chalk-talk he substituted taal 
just as fine a job. oaker 
Our March 19th meeting | force, subj 
change of program just as t nines ably di 
ment goes to the Journal E Gau 
speaker’s name had not beer and 
this writing. bc his 
On Wednesday, April 16, it n tract 
have Phil T. Sprague, Pre ube f 
Hays Corporation, present a n des 
bustion Controls. cross 
Our May meeting, to be held on Wea, on th 
day, May 21st, will be a social ¢ analy 
members and their wives and 1 in ¥ 
—Ep. WHITE, Publ. Chmnl§ explait 
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Oak Ridge Section featured J. J 


rector of Physical Research Lat g ~ 
the Dow Chemical Company, Midlg ems 0 
Michigan. Following a short business py ao 
ing at which a draft of the proposed Pall 
es in the local constitution and by-laws y bene. 
read, Dr. Grebe spoke on th: 4 me 


“Unusual Control Problems.” 

His talk centered around 2 
tionships of automatic contr 
shown by slides, beginning wit! 
tionships of various variables 
when analyzing a control problem. Amg 
the slides shown were valve travel 1 
process inventory ws. time, flow tl 
control valve, condition of inventor 
control action and due to lo 
and record of process under var 
actions. 

The speaker discussed in detail 
titration problem for which he 
sociates had to design a controller with 
third-order control action, or “dam 
second derivative function, the like of whi 
was not available commercialls 

Dr. Grebe definitely impressed 
present with his ability to solve diffc 
control problems. He has long been 
ponent of the theory that automatic c 


} 


trol analysis is possible and should be 


ications 
encase 
pany fo 
uric ac 
on is e 
Carl EF 
ompan 
le Tube 
sry.” 

thick-w 
piece W 








proached from the standpoint of simpl ins in : 
graphically showing the relationships Roy F 
variables under actual conditions pany dé 


the relationship under ideal c f 
then seeing what control mechanism ¥ 
bring about the needed action. His talk 
thoroughly enjoyed by everyone attendi 

The March 4th meeting will feature 
E. Emerich and J. E. Schock of Leeds 
Northrup Company in a joint discussion 
“The Development of Industrial Record 
—Through the Speedomax G.” 


The April 1st meeting brings us J. 
Michaelson of the General Electric © 
pany, who will speak on “New Devel 


ments at the General Engineering and C 
sulting Laboratories.” 
—CHAS. W. COVEY, Cor 





PHILADELPHIA 
Wednesday, February 19th, E. Wellf 
Mason, Patent Attorney with Brown 


strument Company, spoke on the subj 
“Patents, What They Are and How 
Get Them.” 

On Wednesday, March 19th, 
Petty will conduct the Annual 
gram. 


Ciarel 


Quiz PI 


—C. W. Woon, Se 





PITTSBURGH 
The January meeting of the 
Section was held at the Carnegie ! 
on January 27, 1947. Dinner was serve 
the cafeteria, after which the members? 


Pittsbu 
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H. Fox 





































































































i to the lecture hall where, as a pre- 





» the meeting, a short motion pic- 
entitled “Tornado in a Box” was 
"This film, produced by the Allis- 


ers Company, demonstrated the prin- 
of the new sas turbine. 

y, Shafer, Pittsburgh Delegate, gave 
ef report of the meeting of the Na- 
Board of Directors which was held 
w York City on December 4th. After 
rt business meeting, during which 
of the new by-laws of the Pittsburgh 
bn were distributed to the members 
pproval, the lectern was turned over to 
waker of the evening. 

subject of “Pressure Gages” was 
sbly discussed by A. E. LeVan, United 
Gauge Division of American Ma- 
and Metals, Sellersville, Pa. Illus. 
¢ his talk with lantern slides, Mr. 
traced the development of the Bour- 
ube from the earliest forms to the 
n designs. The effects of wall thick- 
cross-sectional shape and hardena- 
on the responses of the, instrument 
analyzed. Many methods of quality 
ol in various stages of the processing 
explained. 

next meeting of the Pittsburgh Sec- 
will be held on February 24th at Car- 
Institute. The subject, ‘‘The Endless 
—the Application of Electrical Re- 
g Instruments to the Solution of 
ems of Industry and Technology,” will 
resented by R. J. Kryter, Esterline- 
s Company, Indianapolis, Ind. 

March 24th, A. F. Benson of Ameri- 
Meter Company will discuss “Flow 
urement,” 
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—A. G. Youne, Corr. 





h t ST. LOUIS 
encounte eceived too late for the February issue) 
m. Amofimme St. Louis Section held its regular De- 


el vs. t er meeting on Monday, December 30 
throufmme York Hotel in St. Louis. This was a 
tory due file Header” Members’ Night program 
hang@@mmnich 
W. G. Lee of National Lead Company 
eon “Thermocouple Wells in Chemical 
ications,” with special reference to a 
encased thermocouple developed by his 
pany for use in a batch process where 
uric acid in various degrees of concen- 
on is encountered. 
Carl E. Werstler of Socony-Vacuum 
ompany presented a talk on ‘‘Thermo- 
e Tubes and Wells in the Petroleum 
stry.” His discussion centered about 
hick-walled, hardened, stainless steel 
piece wells necessary in certain appli- 
ns in a refinery. 
Roy Finch of the Owens-Illinois Glass 
pany described the silica-sheathed ther- 
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Picture taken recently at regular meeting of the Oak Ridge Section. Standing, left to right, 
C. W. Covey, Journal Correspondent, Oak Ridge Section; N. L. Isenhour, Section Dele- 
; Ronald Reamer, Taylor Instrument Companies, guest speaker at January meeting; and 
R. Mahoney, Section Executive Councillor. Seated, left to right, are L. L. Forward, head of 
instrument division of Carbide & Carbon Corp.; W. J. Greter, Section Vice-President; 
H. Fowler, Section Secretary; and T. G. Dry, Membership Committee Chairman. 


mocouple installation in a 2800° F. glass- 
melting furnace, and the trouble encount- 
ered in maintaining reasonable life of ther- 
mocouples at such temperatures. 

Many questions followed each talk, and 
the 50 members and guests present thorough- 
ly enjoyed the evening. 

The St. Louis Section of the A.I.E.E. has 
invited I.S.A. members and friends to at- 
tend their meeting of February 19 at which 
Russell G. Meyerand, Senior Electrical En- 
gineer of the Union Electric Company of 
Missouri will speak on “Telemetering of 
Electric Load Conditions.” 

The regular meeting of the St. Louis Sec- 
tion of the I.S.A. on February 24th will 
consist of a conducted inspection-of-instru- 
mentation trip through the Venice No. 2 
plant of the Union Electric Company. 

The next meeting will be held on March 
24th, the subject and speaker to be an- 
nounced later. 

The closing date for entries in the Papers 
Contest sponsored by this Section has been 


advanced to March 7, 1947. 
—H. E. ZeEFrrren, Corr. 
SOUTHERN MICHIGAN 
“Instruments of Flight” was the theme 


of the February 12th meeting of this Sec- 
tion at Chicken Charlie’s in Kalamazoo. 
Forty-five members and guests enjoyed the 
program, which was divided into two parts. 

E. C. Weaver of Western Michigan Col- 
lege, dean of fliers in this area and a flier 
in World War I, told of the vast difference 
in plane instruments between days 
of “seat of the pants” flying and present 
day plane instrumentation. 

“Sandy” Sanderson, Public Relations Of- 
ficer for the Michigan C.A.A., who served in 
World War II and flew the Hump for 15 
months, explained the two methods now 
used to bring a plane down to a landing 
in zero visibility, one with the pilot flying 
it in on a radio beam, and the other in 
which radar is used by a ground control 
station to spot the plane’s position and 
talk the plane down by radio. Mr. San- 
derson said that while most pilots prefer to 
fly their own ships in, the fact remains that 
the ground-control-approach method is 
much safer. Unhappy publicity rather than 
actual volume of air accidents was blamed 
by Sanderson for the tough times now be- 
ing experienced by air travel companies. He 
stated that the accident rate per passenger- 
mile flown is far lower than the correspond- 
ing rate for either rail or auto travel. 

There was a general discussion following 
the two talks. Applications for five new 
members were received. —-KEN MEAD, Corr. 


those 


WASHINGTON 
The 28th meeting of the Washington Sec- 








ISA 
EMPLOYMENT SERVICE 


In printing these announcements the So 


ciety assumes no obligation as to responsi 
bility of employers. Those replying to an 
nouncements should include two copies of 
their reply. When testimonial documents 


are to be included, copies of such documents 


and not the originals should be sent. The 
Society regards acknowledgment by employ 
ers of all applications as an act of courts 
but can assume no responsibility for their 
failure to do so. Address all replies to En 
ployment Committee, Instrument Society 
America, 1117 Wolfendale St., Pittsburgh 
12, Pa 

C. F. GOLDCAMP, Chmn, Employ. Com 

SITUATIONS OPEN 


SALESMAN—old reliable manufacturer 
graduate engineer age 25 to 35, qualified by past 
experience to sell air operated instrument 
trolled diaphragm valves, pressure reducing valves, 
liquid level controllers and allied equipment in 
New York City and metropolitan area. 
salary and expenses. Your reply in detail will be 
treated in strict confidence. Box 37. 


wants 


con 


Straight 


INSTRUMENT MECHANIC—for all 
stallation and maintenance of instruments and 
controls. Familiarity with all makes desirable. 
Permanent. Location—Northern New Jersey, Mid- 
dlesex County. Box 38. 


around in- 


TECHNICAL GRADUATE—with five years’ ex- 
perience in the petroleum or chemical industries 
Must have knowledge of application, mechanical 
specification, procurement and field installation of 
equipment for measurement and automatic 
trol of continuous processes. Box 39. 


con- 


SALES AND SERVICE ENGINEER—by well es 
tablished instrument company, to work in Dayton 
and Cincinnati, Ohio area. Salary and 
sion, plus expenses. Box 40. 


commis- 


GLASS BLOWER—by manufacturer of control in- 
struments. Must be thoroughly familiar with 
thermometer tube making. 


INSTRUMENT MECHANIC—experienced on all 
types pneumatic controllers by large chemical 
manufacturer. Location, New Jersey. Box 42. 


QUALIFIED ENGINEER—young, for sales engi- 
neering department at factory, who is already 
trained or can be trained to handle correspond- 
ence on flow meters and flow metering problems. 
Must have experience on flow problems and be 
capable of calculating orifices. Box 43. 


tion held Wednesday evening, January 22nd 
at the All Souls Episcopal Church, was at- 


tended by 62 members and guests. This 
was our annual dinner meeting. Following 
an excellent dinner, E, U. Condon, Director 


of the National Bureau of Standards, pre 
sented an address entitled “Electronics and 
the Future.” Dr. Condon’s knowledge of 
his subject and his keen wit kept everyone 


present well entertained. The main topics 
covered in his talk were: 
1. Development of electronic devices for 


mathematical computation 
2. Mass spectrometers for chemical anal- 

ysis and process control. 
3. Detailed and thorough 

physics of the ionosphere. 
4. Cyclotrons, synchrotrons, 


study of the 


betatrons 


and other devices for producing high 
energy particles. 
5. Uranium chain reactions for produc 


tion of atomic power. 

6. Utilization of artifically radio-active 
materials for tracer studies in 
istry and for therapy. 

7. The study of cosmic radiation 
After the speaker concluded his topic the 

group was entertained by Ralph Goetzen- 

berger, our national Delegate, with movies 
which he had filmed while on a business 
trip in South America. The discourse which 
accompanied the film was both entertaining 


chem 
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and informative. 
the movie one had 
would welcome the 
South America. 


Upon the conclusion of 
the feeling that Ralph 
opportunity to work in 

—G. M. Ro.Ltis, Corr. 


WAYNE COUNTY 

The Wayne County Section held its regu- 
lar monthly meeting on February 17 at the 
Presbyterian Church House in Wyandotte, 
Mich. The meeting started with a draw- 
ing of door prizes, which were won by H. 
L. Colgin and Harry Burchell. 

After the reading of the minutes, two 
interesting films were shown. One, entitled 
“Time,” was obtained from the Elgin 
Watch Company. This film showed the de- 
velopment of time measurement from the 
days of the early cave man to modern 


precision methods. Much interest was shown 
in the various methods which have been 
developed for measuring time. 

The second film was entitled “Uses Un- 
limited” from the Micro-Switch Corpora- 
tion. This filrn illustrated the manufacture 
and applicat’on of the Micro-Switch for 
thousands of measurement and control prob- 
lems. 

Candidates for the various local offices to be 
filled in the coming election were announced 
by the nominating committee. Results of 
the election will be published soon. 

The March 17th meeting will feature W. 
H. Kidd of the Foxboro Company, whose 
subject will be “Control Valves.” H. W. 
Aurez will talk on “Air Operated Controls” 
at our April 21st meeting. 

—W. G. BAKER, Corr. 


Who's Who in the I. S. A. 


C. OWEN FAIRCHILD 

The background of Charles Owen Fair- 
child has eminently fitted him for the 
presidency of the Instrument Society of 

America, to which 
post he was elected 
in September, 1946, 
at the first National 
Instrument Confer- 
ence and Exhibit in 
Pittsburgh. Born 
February 27, 1890, 
in Marinette, Wis- 
consin, President 
Fairchild is a vig- 
orous and prodig- 
ious worker, pos- 
sessed of excellent 
health and (as al- 
ways) engaged in 
innumerable activ- 
ities in the fleld of 
science and industry. 

Owen, as he is known to his associates, 
is the author of thirty some published 
papers, including a 21,000-word article 
on “Thermometry” in press for Encyclo- 
pedia Britannica. Probably his most nota- 
ble contribution in this fleld, however, 
was his initiating, and acting as chair- 
man of, the 1939 Temperature Symposi- 
um, sponsored by the American Institute 
of Physics. 

His education includes degrees of B.S. 
in Chemical Engineering, Rose Polytech- 
nic Institute, in 1912 and M.S, in Physics 
(also Rose Polytechnic in 1920. In 1915 
he joined the scientific staff of the Na- 
tional Bureau of Standards, where he 
served as Assistant Physicist, and where 
he became Physicist in 1920. 

In 1926 he became Director of Research 
for the C. J. Tagliabue Manufacturing 
Company (now a division of Portable 
Products Corporation) in Brooklyn, N. Y., 
which position he held until 1946. Early 
in 1946 he chose Consulting Engineering 
as a vocation. 

Owen is a member of the American 
Physical Society (Fellow), the Optical 
Society of America, the American Society 
of Mechanical Engineers, the American 
Ceramic Society, the American Society 
for Metals, the American Society for the 
Advancement of Science, the American 
Geographic Society, the American Society 
for Testing Materials, and the Instru- 
ment Society of America. He was presi- 
dent of the New York Society for Meas- 
urement and Control (1942-44), which is 
now the New York Section of the I.S.A. 
During the past few years he has been 
studying the growth of physics in indus- 
try, the management of industrial re- 
search and its relation to general man- 
agement, and the development of instru- 
mentation as a field of its own. As a 
result of these activities and of his in- 
tense interest in the advancement of 
instrumentation, he was made _ vice- 
chairman in charge of Program of the 
Gibson Island Conference on Instrumen- 
tation in 1946, and is the 1947 Chairman 
of same. He was one of the pioneers and 
an indefatigable worker in the forma- 
tion of the Instrument Society of Amer- 
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ica, and informs us that he is proud to 
be associated with the record of rapid 
growth and early success of the LS.A., 
destined to become a great Society. 

A perusal of President Fairchild’s per- 
sonal record reveals the following addi- 
tional facts: Married, no children; Ma- 
son, member Alpha Tau Omega, Presby- 
terian, and (until the war started) mem- 
ber St. Albans Golf Club; Hobbies: piano, 
golf and tinkering in his home labora- 
tory. (Owen says he has given up all of 
these for the moment, and is devoting 
all his “spare time” to I.S.A. affairs.) 
Home address, 114-74 178th Place, St. Al- 
bans, Long Island, New York. 





HARRY F. MOORE 

Few men in the business of measure- 
ment and control have contributed more 
to the general good than New Jersey’s 

delegate to tne 
Board of Directors 
of the I.S.A., Harry 
F. Moore. At the 
present time  In- 
strument Specialist 
at the Esso En- 
gineering Depart- 
ment of the Stan- 
dard Oil Develop- 
ment Company, 
Harry began his in- 
strument career in 
far off Aruba in 
1932 when he was 
assigned to take 
over the rapidly ex- 
pending Instrument 
Department of the Largo Oil and Trans- 
port Company there. He took to his new 
work so well that he was called home two 
years later to take charge of Instrumenta- 
tion for Standard Oil Development Com- 
pany. A one-man department at first, Harry 
soon saw his section grow into one of the 
best organized and most well-informed in- 
strument groups in the country. 

Having a keen appreciation for the ne- 
cessity of cooperation between manufac- 
turers and users of instruments, Harry is 
among the leaders of those men in indus- 
try who have done more than their share 
in making available to manufacturers their 
knowledge and experience. Many of the 
fine instruments now available are the re- 
sult. 

Nore is this spirit confined to technical 
development. Realizing the advantages to 
be obtained by a general exchange of in- 
formation and ideas, Harry played an im- 
portant part in the formation of the New 
Jersey Society for Measurement and Con- 
trol in 1942. This organization has since 
become the New Jersey Section of the In- 
strument Society of America. He served as 
Vice-president during the first year of its 
existence and was elected President in 1943. 
Since that time he has been a member of 
the Executive Committee handling such jobs 
as Chairman of Membership, Program, Con- 
stitution and Publicity Committees. He is 
at present Chairman of the Constitution 
Committee of the I.S.A. He is also active 
in the Industrial Instruments and Regula- 


tors Division of the ASM 
Chairman of the Terminolog) 

Harry is a graduate of th« 
Illinois, holding a B.S. degre 
Engineering. His leisure h 
with his wife and two lovel 
his home in Mountainside or 
farm where he raises fruit, p 
bits. 


T. G. ROBINSON 

T. G. Robinson was born 
Illinois, August 15, 1900, and 
in, for the most part, Chica 

technic 
Was und 
Lewis Insti 
Techno! 
obtained | 
gree in oth 
and Mechanica} 
gineerir 
During World 
I he served in 
U. S. Navy as Rg 
Operator and Ta 
nician, gaining q 
siderable experjey 
On the first 
compass 
seas. F 
few years of 
ment with Commonwealth Edi 
and Western Electric Company, 
joined the consulting engineering 
Sargent & Lundy, spending 
years on boiler plant design, ! 
instruments and automatic combustio 
trol design. 

In. 1932 Robbie left Sargent & Lundy 
sales engineering work in instrument 
controls with the J. W. Murphy Cc 
of Chicago, and is now a partne: 
firm. He and many of the men in his 
ization have been active members 
Chicago Section of the IS.A. 
years. 

Right now, Robbie’s chief hobby is. 
ting things done for the Second al 
strumentation Conference and 
take place at the Stevens Hotel in Ch 
September 8-12, 1947. In Robbie's 
words, the job of being Chairman of t 
Exhibit Committee is “no snap,” but he 
sists that this show promises to be bigg 
and better in every way than the Pit 
burgh Show. 





B. R. TEARE, JR. 

B. R. Teare, Jr., was born in 1907 
Menomonie, Wisconsin. He received his B 
degree in Electrical Engineering in 19 

and his M.S. deg 
in 1928 from thel 
versity of Wiscong 
After another ye 
of graduate work 
was employed by# 
General BDlect 
Company and 
associated with 
advanced course 
engineering the 
He was instruc 
and assistant prof 
sor of electrical 
gineering at Y! 
from 1933 to 1 
and completed 
work for the de 
of Doctor of Engineering in 1937 

Dr. Teare now is head of the Ele 
Engineering Department at Carnegie Ins 
tute of Technology in Pittsburgh. He! 
been a strong proponent of instru: 
tion courses in technical and engineer 
schools for many years, and was Very! 
tive in arranging for and conducting 
strumentation conferences and short 
both at the 1946 I.S.A. Conferencé 
hibit in Pittsburgh last September 
Carnegie Institute in 1945. .- 

He is a member of Eta Kappa Nu, ! 
Beta Phi, Phi Kappa Phi and Sign 
Fellow, A.I.E.E.; senior member 0! 
I.R.E.: and a Member of the I1.S.A., P 
burgh Section. 

Dr. Teare is married and has one dail 
ter. 


tr} 





for easy reading 


Now at last a thermometer whose accuracy is not 
readily discounted by careless reading. 


F W stands for Full Width. The mercury column 
is magnified to the full width 
of the tube. The meniscus cuts 

straight across a yellow tube 

back of equal width. Philadel- 

phia Industrial Thermometers 

with F W tubes come closer 
n Compg : to the ideal “mistake proof” 
ren instrument than anything 

yet devised. 


beta? For further information use 
the coupon. 


PHILADELPHIA THERMOMETER COMPANY 


6th and Cayuga Sts., Philadelphia 40, Pa. 
Philadelphia's Oldest Thermometer Manufacturer 
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MAGNIFYING 


st a: THE Sur-Site Unt 
eted QUURAG AMT ANKE CONTROL | Solve Your Inspection Problems! 
ie om . DETERMINES ITS QUALITY These magnifying units are of new and improved 


1egie I ng CCURATE control of temperature or pH is vital to modern heat treating or chemical 
processing, because only in this way can uniform quality be obtained under 

Production conditions. 

i itiometers have made such control possible, and “the heart” of these instruments in 

s very { cases, for over 25 years, has been the Eplab Standard Cell. This cell is a “yardstick” 

luctin translation of voltage to temperature. The first commercial cell of its type, constant 

wch has made it “as standard as sterling”. 

n you buy potentiometers, specify Eplab Standard Cells. 


E EPPLEY LABORATORY, INC. jm 


ENTIFIC INSTRUMENTS +> NEWPORT, RK. 1, U.S. a. FF 


! . i 


A, POM as i i 


eee PLAB Standard Cells ‘:. 


a 


Rab) wrcgicy 


design, with underside lighting to make better 
and faster inspection. Ideal for inspection of metal 
parts, fabrics, or for locating foreign matter in 
bottled goods. Let us know your inspection prob- 
lem and we will furnish you with the right mag- 
nifying unit to solve it. 

Send for Circular J 


lhe Surty Mya. Co. Guc. 


4139 W. KINZIE ST. CHICAGO 24, ILLINOIS 
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Technical Society News 


BOSTON INSTRUMENT SOCIETY 

There were no vacant seats at the 
Boston Instrument Society monthly meet- 
ing held at 6:30 p. m. Wednesday, Feb- 
ruary 26th at Thompson's Spa in Boston. 

Mr. H. 8S. Fairchild presided at the 
meeting and introduced the speaker, Mr. 
I. F. Kinnard, Works Engineer of the 
General Electric Co., West Lynn, Mass, 

The subject was Analysis of Measure- 
ments, which showed the important part 
measurements have played in the ma- 
terial relationships of mankind, Mr. 
Kinnard remarked that many centuries 
before the Christian Era, methods had 
been devised which were remarkably ac- 
curate for measuring time, length, vol- 
ume and weight. Excellent slides showed 
the development of measuring devices 
that have become diversified and complex 
in the modern world. 

Members from Maine and Rhode Island 
were present at the meeting. New mem- 
bers are still joining the Society. 

At the May meeting the question of 
joining the I.S.A., will be decided and 
this will be the annual business meeting. 

—J. H. Conpon, Corr. Sec. 


HARTFORD SOCIETY FOR 
MEASUREMENT AND CONTROL 

“Optical Projection” will be the subject 
of Ed C. Polidor, Chief Engineer of 
Engineers Specialties Co., Buffalo, when 
he addresses the Hartford Society for 
Measurement and Control at its meeting 
on March 19th. The meeting will be held 
at the City Club, Hartford, with a dinner 
at 6:30 P. M. and the technical session 
at 8:00 P. M. 

On April 16th the members will hear 
Roger F. Waindle of the Sapphire Pro- 
ducts Div. of Elgin National Watch Co., 
whose subject will be “Sapphires Used 
in Industry.” 


HOUSTON INSTRUMENT SOCIETY 

The Houston Instrument Society held 
its annual election meeting at the Hous- 
ton Engineers’ Club on 24 February, 1947. 


The meeting was presided over by 
President W. H. Fortney and new officers 
were elected as follows: 

President, J. A. Parker (Shell Oil); 
Vice President, M. K. Andersen (Carbide 
& Carbon); Secretary, R. W. Fritzsche 
(Fischer & Porter); Treasurer, C. W. 
Bates (Humble Oil); Chairman of Con- 
stitution Committee, C. L. Shultz (Shell 
Oil); Chairman of Program Committee, 
Brant Rawson (Maintenance Engineering 
Co.); Chairman of Membership Com- 
mittee, J. R. Seydler (Humble Oil). 

The Committee previously appointed to 
study the relative merits of an affilia- 
tion with the IS.A. reported with an 
outline of several points that they con- 
sidered objectionable. They summarized 
their recommendations with the state- 
ment that this is not the time for affil- 
iating with the I.S.A., but that the time 
is approaching. 

The March meeting will be a stag 
social at the Lamar Hotel on 31 March. 
Frank 8S. Carothers will be toastmaster 
and the Rangers will justify the exis- 
tence of the Society for the Preservation 
of Barbershop Quartets. 

Porter Hart, Dow Chemical Co., spoke 
on the subject of “Instruments in the 
Detection and Prevention of Corrosion,” 
and proved again that our best programs 
are conducted by local engineers. His 
paper dealt with prevention of corrosion 
in pipelines, heat exchangers, etc., by 
eathodic protection, which was described 
as protection by the application of an 
electrolytic charge. Mr. Hart exhibited 
the copper sulphate anode and special 
prod-rods and instruments used in the 
measurement of pipe-to-soil potential, as 
well as instruments for the measurement 
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of soil pH and soil conductivity. He 
demonstrated the Shell Development Co. 
“Protolog”’ and described the application 
of Dow magnesium in cathodic protec- 
tion. Several interesting installations 
were described. 

—R. W. FRITZsScHe, Sec’y 


SOUTHERN CALIFORNIA 
METER ASSOCIATION 

The next meeting of the Southern Caii- 
fornia Meter Association will be held 
March 20th at the Rio Hondo Country 
Club, Downey, Calif. Dinner will be at 
6:30 P. M. with the technical meeting 
at 8:00 P. M. 

PREDICTS ADVANCES IN 
MEASUREMENT OF QUALITY 

SCHENECTADY, N. Y.—JIn place of large 
supervisory instrument control boards 
requiring entire buildings for their hous- 
ings, perhaps the future will bring forth 
small instrument boards suitable for 
mounting on a table top before a single 
operator, and utilizing miniature 1” in- 
struments. So said General Electric En- 
gineer H. D. Middel in discussing trends 
in industrial instrumentation before the 
recent Winter Convention of the AIEE. 

There may be a complete absence of 
the conventional wide chart or round 
chart paper-type recorder, said Mr. 
Middel. In their places, wire recorders 
may provide a means for recording plant 
performance, with audio-tone signals 
whose frequency is a measure of devia- 
tion. For high-accuracy indication, clock- 
hand type motor-driven servo instru- 
ments with a 100” effective scale length 
in a 4” instrument case and having a 
full-scale time of five seconds show real 
promise. 

The real demand in measurement lead- 
ing to automatic control is for devices 
which more nearly measure the quality 
of a process, Mr. Middel continued. 
Qualitative measurements are difficult, 
if not impossible, to obtain. Truly quali- 
tative measurements may not be a reality 
for the majority of processes and ma- 
terials dealt with in industry for some 
time, he said. 

[Eprror’s Note.—Some say the trend to- 
ward miniature instruments began nearly 
twenty years ago in the power industry 
and took a decided jump eleven years 
ago. See the front-cover photo of our 
March 1936 issue and its description on 
page 57.—MFB] 


COMPUTING INSTRUMENTS 
DISCUSSED AT A.LE.E. MEETING 
An electronic computer that will work 

out complex mathematical problems 
100,000 times as fast as the human brain 
is now being developed, it was revealed 
at the Winter Meeting of the American 
Institute of Electrical Engineers in New 
York City. 

The high-speed computer will complete 
in five minutes, calculations which would 
take a human operator one year, accord- 
ing to Jay W. Forrester, associate direc- 
tor of the Servomechanisms Laboratory 
at M.I.T., where the computer is being 
developed under the sponsorship of the 
Office of Naval Research. Mr. Forrester 
was one of a panel of speakers describ- 
ing the “mechanical brains” being de- 
veloped at the six leading centers of 
digital computer research in the United 
States. He predicted that such computers 
will in time be used to control processes 
in chemical plants and “automatic 
factories.” 

The M. I. T. electronic calculator is 
aimed at a computing speed of 25,000 
operations per second, with the ability 
to store and “remember” 16,000 numbers 
of 15 decimal digits each. 

T. K. Sharpless of the University of 


Pennsylvania described th 
ENIAC, the _ electronic 
tegrator and computer alr. 
there, which can calculate 
of an artillery shell in | 
it takes the shell to fly 
which is being used by 
Department in solving | 
nected with rockets, guided ; 
supersonic aerodynamics. 
multiply two ten place num} 
20-place answers at the 
problems per second. Fron 
stored information, it can 
logarithm in 0.0008 sec. 

Mr. Sharpless said th: 
School of Electrical Engin 
veloping an improved compute, . 
will operate faster, “remember 
as many numbers, and us: 
electronic tubes instead of 
tubes in ENIAC. 

A computer which employs | 
relays and prints its solutions 
typewriter was described by 
Williams, consulting electrical] ¢ 
formerly with Bell Telephone |.) 
tories, where the computer 
veloped. 

Other speakers in the panel were 
H. H. Aiken, in charge of the Auto 
Sequence -controlled Calculator at 
Cruft Laboratory, Harvard Univer 
Julian Bigelow, Chief Engineer of 
computer project at the Institute 
Advanced Study, Princeton Univer 
and J. C. McPherson, Director of 
neering, International Business Mach 
Corporation. . 


A.I.P. REORGANIZATION 

New York CirTy.—Reorganization of 
American Institute of Physics and pl 
for a new semi-popular journal de 
to the fast-growing science and its 
lation to society have been annou 
by the Institute. 

Effective immediately the 7,000 m 
bers of the five societies—The Ameri 
Physical Society, The Optical So 
America, Incorporated, the A ti 
Society of America, Incorporated, 
American Association of Physics Teg 
ers, and The Society of Rheology— 
become members of the Institute. He 
tofore the Institute has been an orgi 
zation of these five Member Socie 
without any individual membersh 
Provision is also made for associ 
membership in the Institute, open 
others interested in physics. 

“No change is made in the org 
tion, functions, and activities of t! 
societies,” the announcement, pu 
in The Review of Scientific Instrume 
said. “Rather the way is opened for 
persons interested in physics to play 
dividually a greater part in the af 
of physics where these are of com 
concern to all. The new journal for wil 
initial financing is now being sought 
contain news about physicists, 
meetings, their work and other activit 
and about similar features in 
fields; information about the action 
governmental and 
agencies affecting physics; 
letters presenting the views of physic! 
on problems of general importa 
references to current literature 
physics; book reviews, etc.” 

Technical journals in the field 
physics published by the Institute 
its Member Societies will rema!! 
changed. 

Dr. Paul E. Klopsteg, Direct 
search of the Technological 
Northwestern University, is cha 
the Institute: Dr. 
been Director of the Institute sinc 
founding in 1931. Headquarte 
57 East 55th Street, New York 22 
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THERMOSTATIC BIMETAL 


/PULSAMETER > 


A Pulsation 
Measuring Instrument 


The "Pulsameter" is an instrument for 
measuring the differential pulsation ampli- 
tude across an orifice meter. Where ori- 
fice meters are located near Compressor 
EX | stations, pulsations are usually present. 
here 2 H\| The magnitude of these pulsations de- 
pends on local conditions—number and 
kind of compressors, piping layout, etc. 
The "Pulsameter" can be connected to the 
orifice meter gauge piping and for the 
exten condition of measurement the maximum 
puter wy Sil differential pulsation amplitude and re- 
ber” 50 e corded differential reading on the orifice 
meter are determined. From this infor- 
mation the accuracy of the orifice meter 
under the pulsating condition is indicated. 








n This testing equipment is used in connection with gas mea- spins 
cal eng wrement by orifice meter. 


Write for Catalog No. 30-A Typicol Bimetal Element 
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annot PRECISE TEMPERATURE 
aad eeseseeeeseseeeeeseeeseseseseseseesees CONTROL Is EXEMPLIFIED by this 
o American Electrical Heater soldering- 
Acoust iron Heat Regulator. It maintains steady, 
sen a efficient heat in a range from warm to 
ology— Operating temperature. It banishes 
Pye A\nor So) 0 a chilling, nt ee in reheating, over- 
cake g\STANCE Smaeeeter heating and the guesswork which has 
ato RE TERS plagued solderers for generations ... 
| THERMOME Now the operator can use his iron, lay 
re — it down, pick it up in ten seconds —or 
Wa - ten minutes! The temperature remains 
yb | as he sets it. 
Ss ap This reliable product of American 
| for wh Rugged construc- ‘ Electrical Heater Company is typical 


eee tereee of the many instruments, controls 


movement, and 


Sine sndevee cocle and machines in which Chace 


action provide for con- ° ‘ ‘ “ 
yn-phys sistent accuracy in this Alnor portable electric thermom- Thermostatic Bimetal is the actuating 


eter. Available in any desired range with a span of 50 deg. F. element. For precise control of heat 
or more between minus 50 deg. F. and plus 400 deg. F. Also or cold, engineers rely on “CHACE”. 


with two or more scales, and multi-point instruments. 


Ten types of thermo-bulbs are available for use with 

fle] Alnor thermometers, for use indoors or out, under pres- 
sure, in moving air, in liquids, and for laboratory use. 

mal! Other Alnor thermometers include single and multi-point 


aid % points for switchboard installation. Write Co 
ILLINOIS TESTING LABORATORIES, INC. gun CHACE 


420 North La Salle Street Thermostatic Bimetals 
Chicago 10 Hlinols 1609 BEARD AVE . DETROIT 9 MICH 
7 
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In this department we report new literature pertaining to Instrumentation, rece 
manufacturers. We urge readers to request ONLY those bulletins which will be of , 
them. Use the Postage-free Order Card on page 291. 
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O-85 Facsi Components. 12-page 6” 
<x 9” booklet pictures and describes line 
of components for use in facsimile com- 
munications equipment. Times Telephoto 
Equipment, Inc., 229 W. 43rd St., New 
York 18, N. Y. 


O-86 “Allis-Chalmers Annual Review.” 
72-page 8%” xX 11” Annual Review of 
the year 1945, issued Nov. 1946, covers 
engineering developments by this manu- 
facturer during the period of reconver- 
sion. Allis-Chalmers Mfg. Co., Box 512, 
Milwaukee 1, Wis. 


0-87 Electric Drying Oven. 4-page 
8%” X 11” Bulletin 208 pictures and de- 
scribes the Sargent electric drying oven 
with temperature controlled automati- 
cally to 1°C. E, H. Sargent & Co., 155-165 
E. Superior St., Chicago 11, Il. 


O-88 Barometer, 2-page 8%” xX 11” 
folder pictures and describes the “Eber- 
bach” mercurial barometer, U. S. Weath- 
er Bureau professional type. Eberbach & 
Son Co., Ann Arbor, Mich. 

O-89 Pressure Reducing Valves. 20- 
page 8%” xX 11” Bulletin 461 gives engi- 
neering, operating and maintenance data 
on pressure reducing valves, differential 
valves and overflow valves for steam, 
air or gas services. Leslie Co., 225 Dela- 
field Ave., Lyndhurst, N. J. 


0-90 Telemetering. 8-page 8%” xX 11” 
Bulletin EAl1 pictures and describes this 
maker’s equipment for the remote indi- 
cation and/or controlling of pressure, 
temperature, water level, ete. Control 
Corporation, 718 Central Ave., Minneapo- 
lis 14, Minn. 


0-91 “The Laboratory.” 32-page 6” x 
9” Vol. 16 No. 3 of this house organ fea- 
tures an article entitled “How to Prevent 
Accidents in the Laboratory.” Also pic- 
tures and describes various new items of 
laboratory apparatus. Fisher Scientific 
Co., 717 Forbes St., Pittsburgh 19, Pa. 


0-92 Thermometers and Pressure 
Gages. 20-page 8%” X 11” Catalog No. 
6707 pictures and describes maker’s wall, 
front-of-board or flust mounting indicat- 
ing thermometers, vapor-, gas- and mer- 
cury-actuated thermometers, recording 
thermometers and recording pressure 
gages. Brown Instrument Co., Wayne and 
Roberts Aves., Philadelphia 44, Pa. 


0-93 Test Chamber. 4-page 8%” X 11” 
bulletin pictures and describes maker's 
relative-humidity-simulation test cham- 
bers with humidity controlled from 35°F. 
to 175°F. Bowser, Inc., Refrigeration 
Div., Terryville, Conn. 


O-94 Transmitter for Aircraft. 4-page 
8%” X 11” bulletin pictures and de- 
scribes the “TA-6" communications 
transmitter for aircraft. Bendix Radio, 
Div. of Bendix Aviation Corp., Baltimore 
4, Md. 


O-95 Portable Hardness Tester. 4-page 
8%” X 11” bulletin pictures and de- 
scribes the “Ames” portable hardness 
tester, a hand-held instrument for test- 
ing rounds and flats up to 1” direct in 
the Rockwell scales. Ames Precision Ma- 
chine Works, Waltham 54, Mass. 


When you want 
accurate and depend- 
able automatic temperature 
or humidity control forIndustri- 
al Processes, Heating or Air Cond- 
itioning Systems, call in a Powers 
engineer. With over 50 years of ex- 
perience anda very completeline of 
self-operating and air operated 
controls we are well equipped to 
fill your requirements. 
Write for Circular 2520 
2734 Greenview Ave., Chicago 
Offices in 47 Cities —See 
your phone directory. 


Ls 
POWERS REGULATOR CO. 
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0-96 Power Supply. 2-pag: 
Bulletin Form 310 pictures 
“Model 310-A and 310-B” 
regulated power supplies for 
d.c. is not available. Furst 
800 W. North Ave., Chicag 


O-97 Pyrometers. 4-pag: 
Bulletin No. 2982 pictures 
the “Alnor” pyrometers, | 
meters and electrical res 
mometers in a variety of t 
Testing Laboratories, Inc., 42 
St., Chicago 10, Ill. 


O-98 Plug Gages, 20-p 
Bulletin No. 47 pictures 
maker’s line of plug gages 
threaded types; ring, snap 
fages; measuring wires, ga; ; 
sets, etc. Size Control Co., 2500 | 
ton Blvd., Chicago 12, III. 


ription 
ms. B 
» Ave. 
0-1 13 

piletin 

Bellows 
yn of V 
berated 
sN. M 


. Q-114 | 
O-99 Electrical Connectors, ott 8 
8%” X 11” Catalog Y46 pictures | articl 


scribes the many types and st 
able of “Hydent” one-piece 
electrical connectors. Burndy 
ing Co., Inc., 107 Bruckner 
York 54, N. Y 


iindle 
ire Pre 
, Aur 
0-115 


ge 8Y 

O-100 Instruments for the Milk Ind d des 
try. 32-page 8%” xX 11” Bullet g btentiol 
tures and describes maker's lings bus-bal 
cators, recorders and cont: eries 1 
batch-type pasteurizers, vats own I 
The Foxboro Co., Foxboro, M e, Ph 


0-116 
page 6 
gan f 
ak-rea 
nges. 


O-101 Thermocouples, 36-pag: 
11” Bulletin No. 4181 pictures 
scribes the “Alnor” line of the 
protection tubes, wire and accesso: 
Includes temperature conversion 
and descriptions of other “Alnor” prggpusetts 
ducts. Illinois Testing Laboratories, | 0-117 
420 N. LaSalle St., Chicago 10, Ill 1? 


O-102 Laboratory Hydraulic Press scribe 
8-page 8%” X 11” bulletin pictures a ae 
describes a line of small hyd ' n 
presses and accessories for lab Pp OR 
and research use. Laboratory Specialtiq™mO-118 
Inc., Wabash, Ind. b” X 
ects ; 

O-103 Pyrometer Controllers. Wee 
81%” xX 11” Catalog ND46 (1) ion di 
and describes the “Speedomax Typ¢ a, 250 
pyrometers for measurement and conth ' Calif 
Includes full-size specimen f b-119 
used. Leeds and Northrup © ae 
Stenton Ave., Philadelphia 44, P seal 


0-104 Renewable Fuses, 24-pags rminin 
x 6” Folder 206-A pictures and descril erbac 
the “Trico” powder-packed 0-120 
fuses. Trico Fuse Mfg. Co., vail ; 
St., Milwaukee 12, Wis. SD-25 

O-105 A-e. Power Supply. 1-pase ype 1 
xX 11” Form 11465 pictures and des ype ¥ 
the “Voltbox” portable source of! d “Ts 
a-c. voltage and current. Sup¢ ectrie 
tric Co., Bristol, Conn. ctady, 

O-106 Radio 0-121 
6-page 8%” X "y 
describes the “MN-26 Series none rgen 
radio compasses for aircraft. D°™HMide, ¢ 
Radio Div. of Bendix Aviati scosity 
Baltimore 4, Md. Supe: 

0-107 Calibration Chambers. A=] 
81%” X 11” folder pictures and descr 
the “Bowser” laboratory units j 


9948 N. 5 


Qt 


Compasses for Airecra 


11” folder pict 


O-122 
ulipm 


larch 











essing at temperatures as 
a Ws ast > sd 
an r oy. Bowser, Ine., Refrigera 











4 ryvville, Conn, 


BREED trun.” 2-page 3%" ANOTHER NEW (ASICO) DEVELOPMENT 


-108 : 
art 1 No. 1 of this house orgun con- 


a number of short articles on the 
Pe the “Faxfilm” replica method of 
oat measurement. Faxfilm Co., Room 
4220 W. Sixth St., Cleveland 13, Ohio. 
p-109 Combustible Gas Indicator. 2- 
» 8%" X 11” bulletin pictures and 
ribes the “J-W Model L” combustible 
; indicator for use in laboratories as 
}] as plants. Johnson-Williams, Ltd., 
jo Alto, Calif. 

).110 Accelerometers. 2-page 8%” 

» Catalog A-1 pictures and desc ribe: 8 
» “Statham Models R and S” acceler- 
eters. Includes equations for calculat- 
ig sensitivity. Statham Laboratories, 
9) Beverly Bivd., Los Angeles 36, Calif. 
(0-111 Fingertip Switch. 2-page 8%” » 

7 A-1 pictures and describes 

“pype H” fingertip control and the 
- SH” fingertip switch. International 
zistance Co., 401 N. Broad St., Phila- 
iphia 8. Pa. 

0-112 “Phe Announcer.” 16-page 8%” 
11” Number 46-10-24 of this house 
gan features an article entitled “Oil 
rough the Ages.” Also includes de- 
riptions of sever: al new laboratory 
ms. Burrell Technical Supply Co., 1936 
» Ave. Pittsburgh 19, Pa. 
0-118 Air Motors. 8-page 8%” x 11” 
lletin pietures and describes’ the 
Bellows’ air motors for power opera- 
mn of valves and other devices formerly 
erated by hand. Bellows Senacon Co., 
« N. Main St., Akron 10, Ohio. 
0-114 “Sapphire as a Production Tool.” 
mpage 84%” X 11” bulletin is a reprint of 
‘nd i article of the above title by Roger F 
©S avauindle in the American Machinist. Sap- 
nt ty@iire Products Div., Elgin National Watch 
, Aurora, Il. 
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AN EASY TO READ 


YEL O BAK 


FLAT BORE—ENGRAVED STEM 


SENIOR MIDGET 
INDUSTRIAL 
THERMOMETER 


WITH SEPARABLE SOCKET 


FOR QUICK 
“On-the-Job” 
REPLACEMENT 























































































































No need for factory servicing or loss 


of valuable production time when re- 









placement is necessary — your own 





0-115 Strip-chart Potentiometers, 24- 
ge 8%” X 11” Catalog 15-10 pictures 
ilk Indu d deseribes “ElectroniK” strip-chart 
in 059 tentiometers employing the “contin- 
bus-balance’”’ principle. Also shows the 
eries 152C23” potentiometer controller. 
own Instrument Co., Wayne & Roberts 
e, Philadelphia 44, Pa. 

0-116 “General Radio Experimenter.” 
page 6” X 9” Vol. 21 No. 5 of this house 
gan features an article describing a 
ak-reading voltmeter for the u-h-f. 
nges. General Radio Co., 275 Massa- 
usetts Ave., Cambridge 39, Mass. 

0-117 Eleetronic Instruments. 8-page 
»” X 11” Bulletin 397 pictures and 
scribes the “Dynalog” electronic in- 


maintenance man can do the job 





quickly and economically. Accurate to 


















within a fraction of a degree. Broad, 
flat mercury column in a yellow stem 


makes for easy reading. 











WRITE FOR BULLETIN 55 
AND NAME OF YOUR NEAREST DEALER 





| Pres 

Sentai, ruments for the measurement and con- 

hvd 1 of process variables. The Foxboro 

hora: Foxboro, Mass. AGCGURACY SCIENTIFIC INSTRUMENT CO 

pecialt 0-118 Pulsation Dampeners. 12-page . 
"X 11” Bulletin PD-1 describes the 2903 N. 12TH STREET PHILADELPHIA 33, PA. 


ects and correction of gas pulsation 
oblems by means of the “Fluor” pul- 


tion dampener. The Fluor Corporation, Here is your LITERATURE and INFORMATION order card 


ne [ICE Le Mate =| 6e8 ek ee ee cis a) ns tn ces ce ew ee tem ao on Ses en en eb ee i ee eh ee apg 


, Calif. ; , s 
Instruments, 1117 Wolfendale St., Pittsburgh, Pa. (March 1947) 
Please have the following catalogs, etc., reviewed in this issue sent to me. 




















0-119 Kraus Jolly Balance, 6-page 
x # folder pictures and describes the 
berbach Kraus Jolly Balance” for de- 
mining the specific gravities of solids. 
erbach & Son Co., Ann Arbor, Mich. 


es eh ee¥aesccen 


! 
| 
| 
| 
{ 
! 
! 
I 
0-120 Electronic Measuring Equipment. 
iree 2-page 81%” xX 11” catalog sheets | 
SD-25, ete.) picture and describe the ! 
! 

I 

| 

! 

| 

I 

! 

! 

I 

) 

| 

} 

' 


ype PM-17 Electronic Voltohmeter,’ 
ype YYW-1 High Voltage Multiplier,” 
d “Type YE4A Delay Lines.” General 
eetrie ©o., Electronics Dept., Sche- 
Pctady, N, Y. 

Aircra 0-121 


res 4 ” 


ee eer y | 

: x 11” pictures and describes the 

Bene ent” viscosimeter bath which pro- 

Rad *s constant - temperature kinematic 

' — =BBscosity baths. E. H. Sargent & Co., 155 
Superior St., Chicago 11, Tl. 


I also desire further information concerning the following products advertised 
this issue (Write page number and name of company) 


lescrid 0-122 Wacsimile Communications j§ ..... PAG wes SAM DR RGS WS CEOS SE SCCR Beh eee edt ve scene aed essence 
uipment, 16-page 6” X 9” bulletin 














arch et) ee te uew wee wpecceccccbececeres 


contains a history of the development of 11” Catalog 
facsimile communication and a discussion 
of circuit requirements. Pictures and de- 
scribes maker’s transmitter, recorder and 
transceiver. ‘Times Telephoto Equipment, 22 Elkins St., 
Inc., 229 W. 43rd St., New York 18, N. Y. 
Armored Rotameters. 
8%” X& 11” Catalog Section 40-A pictures 
and describes maker’s armored 
meters for high-pressure fluid flow rate 
measurement and _ control. 


0-123 


Porter Co., Hatboro, Pa. 


0-124 


11” Bulletin 331 pictures and describes 
the “Nullmatic” thermometers for indi- 
cating, recording and controlling. Moore 
H and Lycoming Sts., 


Products Co., 
Philadelphia 24, Pa. 
O-125 


page 8%” xX 11” bulletin 
describes maker’s mechanical pressure 
gage for indicating pressures in mechan- 
ical assemblies. W. C. Dillon & Co., Inc., 
5410 W. Harrison St., Chicago 44, Ill. 

Vibrometer, 4-page 8%” 
describes the 


O-126 


bulletin pictures and 


Mechanical Pressure Gage. 2- 0-130 
pictures and 


8-page ete. 
pictures 
rota- 


ments. 
Winchester, 


Fischer & 


scribes “Type 182” 
operates only 


No. 116 pictures and de- 


resonant relay which 


when energized at a pre- 
determined frequency. Stevens-Arnold Co., 
South Boston 27, Mass. 

O-128 Standard Frequency Calibrator, 
10-page 8%” xX 11” Bulletin 6415 
and describes “Model 
Standard Frequency Calibrator,” “Model 
OL-15 Oscilloscope,” and other 
Browning 
Mass. 
Thermometers. 12-page 8%” x 0-129 “Weston Engineering Notes.” 8- 
page 8%” X 11” Vol. 1 No. 6 of this house 
organ features an article on blind ap- 
proach indicators. Weston Electrical In- 
strument Co., 


RH-10 


instru- 
Laboratories, Inc., 


614 Frelinghuysen Ave., 


Newark 5, N. J. 


Te og 
0-131 


Thermometers. 64-page 8%” 
11” Catalog No. 110 pictures and describes 
maker's line of industrial thermometers, 
etched-stem laboratory thermometers and 
thermoregulators. 
mometer Co., 
Philadelphia 40, Pa. 

Check Valve. Single sheet 8%” 


Philadelphia Ther- 
6th and Cayuga Sts., 


“Model 11-B” vibrometer for measuring x 11” pictures and describes maker's 


electronically the vfbration in industrial 
Televiso Products Co., 
Irving Park Rd., Chicago 34, Tl. 
Resonant Relays. 2-page 8%” 


machinery, etc. 
7466 W. 
0-127 
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INSTRUMENT 
and CARRYING 


CASES 


Your case may be wood 
covered with simulated l|eath. 
er, lined with velvet or flap. 
nel; or a case of entirely new 
type or design. Whatever yoy; 
needs are, you may have san. 
ples based on your blueprints 
or our standard designs 


We are more than happy to 
discuss with you your current 
case requirements or newly 
planned cases you might be 


considering. 


An inquiry places you 


under no obligation. 


PIONEER CASE CoO. 
733 BROADWAY 
NEW YORK 3, N.Y. 








WANTED 





Mechanical Engineer 
with 
Instrument and 
Design Background 


We have an attractive open- 
ing for a topflight mechanical 
design engineer. Should have 
broad knowledge of instr- 
ments and experience in in- 
strument design. 


Top salary, excellent working 
conditions with outstanding in- 
dustrial research organization. 


Write qualifications fully. 
Prompt interview. No refer: 
ences will be contacted before 
interview. 


COOK RESEARCH LABORATORIES 
Chicago 14, Illinois 
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